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2017 DSI GREENHILLS TAILINGS FACILITY

Executive Summary

This report presents the 2017 annual dam safety inspection (DSI) for the tailings facility at the
Greenhills Operations (GHO) mine site, located near Elkford, British Columbia. This report was prepared based
on a site visit carried out on 21 September 2017 and a review of data provided by Teck Coal Limited (Teck) GHO.

Summary of Facility Description

The tailings pond is retained on the southeast by the Main Tailings Dam and on the west by the West Tailings
Dam.

The Main Tailings Dam is an approximately 50-m high zoned earth fill embankment structure. The dam shell is
constructed from compacted coarse coal refuse material with a 6-m wide zone of compacted clay till (clay blanket)
on the inclined upstream face. The dam has a design upstream slope of 2 horizontal to 1 vertical (2H:1V)
and a design downstream slope of 2.5H:1V, and has been raised in stages since 1983. Coarse coal refuse dumps
Site C and D are located immediately downstream of the Main Tailings Dam. These dumps result in a wider dam
section than required in the design and hence act as a buttress to the dam.

The West Tailings Dam is a zoned earth-fill dam similar in design to the Main Tailings Dam. The West Dam has a
maximum height of around 22 m, and fills a topographic low located at the northwest end of the tailings basin.

Summary of Key Hazards

The key hazards are as follows:

m Potential for overtopping due to surface water inflows during storm events larger than the design flood or
inappropriate water management.

m Internal instability of the Main and West Dams due to piping (internal erosion).

m Instability due to seismic shaking.

Dam Consequence Classification

The Main and West Tailings dams are classified as High consequence dams, as per the criteria in the
Canadian Dam Association (CDA) Dam Safety Guidelines (CDA 2013). The consequence classification for the
dams has not changed based on this DSI.

Summary of Significant Changes

The Main Dam was raised to a crest elevation of 1,728.85 m, and West Dam crest was raised to a crest elevation
of 1,728.73 m during 2017. The downstream shell of the West Dam was also extended, and the temporary
emergency spillway that was constructed in 2016 by the south abutment of the West Dam was removed so that
the West Dam could be raised. The strategy for managing storms greater than the design event is being reviewed.
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Significant Changes in Instrumentation and/or Visual Monitoring Records

There were no significant changes in instrumentation measurements and no significant changes were noted in
visual inspections.

Significant Changes to Stability and/or Surface Water Control

There were no significant changes to stability. Surface water management on Site C was improved by installing a
diversion structure and a pipe on the steep section, and a SmartDitch drain at the toe of the Site C and D refuse
spoils.

Operation, Maintenance, and Surveillance Manual

No changes have been made to the Operation, Maintenance, and Surveillance (OMS) Manual for the tailings
facility since it was last updated in 2017 (GHO 2017). Review of the OMS Manual indicates that it meets the
guidelines provided by the CDA (2013) and the Mining Association of Canada (MAC 2011).

Emergency Preparedness Plan

An Emergency Preparedness Plan (EPP) for the tailings facilty (GHO 2013; Standard Practices and
Procedures No. 1543) is in the process of being updated by Teck. An inundation study for a potential breach of
the TSF was completed by Golder in 2012 (Golder 2012) and updated in 2016 (Golder 2017c). The 2016 study
was conducted to reassess an overtopping or piping failure of the Main Dam and assess an overtopping failure of
the West Dam.

Dam Safety Review

A DSR was commenced in June 2017, and issued in December 2017 (KCB 2017). The DSR concluded that the
tailings dams meet current safety standards.

The July 2016 revision of the Health, Safety and Reclamation Code (HSRC) (BC MEMPR 2016a) requires a DSR
be completed at least every 5 years. The next DSR is required before 2023.

Recommended Actions

The 2016 dam safety inspection deficiencies and non-conformances are summarized in Table E-1 (Golder 2017d).
The incomplete or partially complete issues were brought forward and are included with the 2017 DSI
recommendations, provided in Table E-2.
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Table E-1: Status of Previous (2016) Recommended Actions

Applicable
ID Number Deficiency or Non-conformance Regulation or Risk to Structure Priority Recommended Actions Target Date Status as of February 2018 Photo
OMS Reference
In progress.
VW11-MD-2B is not functioning
and has been removed from
service. No repair or replacement
is necessary at this time, since
No data for piezometers VW11-MD- Potentiallv unstable condition Confirm that the dataloggers are sufficient monitoring coverage is
2016-01 2B and 3B, VW11-MD-5A and 5B, n/a not meaSl)J/red 2 functioning. Repair or replace the Q2 2017 provided by SD-16-03 and -
VW11-WD-2A and 3B. ’ piezometers. VW11-MD-2A.
VW11-MD-5A and 5B are
functioning but the cables have
been damaged and need
replacing.
VW11-WD-2A and 3B are
functioning.
. . . . . Complete
Portion of upstream slope of Main Reduction of thickness of till .
2016-02 | Dam steeper than 2H:1V. Se(g'(\)"é o layer, which could lead to 3 Erefl;&? above pond level to 2H:1V Q3 2017 rs.";ge Egz EZZE r?gézgig arr‘g - 193'a4r; d5’20
Signs of sloughing. ' increased seepage rate. ' Iprap : P prev '
future erosion.
Stormwater runoff erosion channel OMS . . . . L .
2016-03 has formed on the west side of Site C. Section 7.0 Continued erosion of Site C. 3 Site C erosion is to be repaired. Q3 2017 Complete 10to 12
No longer applicable.
The emergency spillway was
Capacity of the West Dam spillway Overtopping of the Main Dam Review the capacity of the West removed and the strategy for
2016-04 . g n/a ; 3 . Q22017 ; -
may be insufficient. during a large storm event. Dam spillway. managing storms greater than
the design event is currently
being reviewed.
2016-05 Broken seepage collection pipe at the . . : Repair drainage at toe of Site C.
(2015-01) t0e of Site C. n/a Site C drainage impeded. 3 Review drainage design. Q3 2017 Complete 13to 14
Complete
2016-06 . - Potential for overtopping if Provide visual marker (staff gauge or A staff gauge, indicating the
(2015-04) No visual indicator of freeboard. n/a GPS data is erroneous. 4 other). Q32017 TARP warning levels, was 3
installed in 2017.
El. = elevation; EoR = Engineer of Record.
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Table E-2: 2017 Dam Safety Inspection Recommended Actions for the Greenhills Tailings Facility

ID Number Deficiency or Photo Applicable Regulation Potential Dam Safety Risk Recommended Action Priority Recomm_ended
Non-conformance or OMS Reference Level Deadline
m VWI11-MD-1B is reporting erroneous data. )
Confirm that dataloggers are
= VW11-MD-1B, VW11-WD-1A and 1B, VW11-WD-2B, funct'ioning correctl?%nds
VW11-WD-3A did not report data (VW11-MD-3B, VW11- communication is restored as needed
2017-01 WDO]ZA ?“d rY W11-WD-38 a.'sg rgportedfe”o.”e‘?us and/or / Potentially unstable condition not Repair or replace damaged piezometer
(2016-01) no data for the reporting period, but are functioning - n/a measured cables as necessary. 2 Q32018
correctly as of January 2018).VW11-MD-5A and 5B cables '
have been damaged. .
m SD-16-01 has no new readings since August 2017 when S)aér;tzcltgeszrto SD-16-01 and connect
casing cover was partially buried during dam construction. gger.
L . . - Develop QPOs for the inclinometers
2017-02 QPO; for. the _mcllnometers have not been devel_oped since i n/a Poteppally unstable condition not once the baseline has been 2 Q3 2018
data is still being collected to establish the baseline. identified promptly. established
The weirs at the toe of Site C and West Dam were damaged in
2017. Reinstate the weir at the toe of Site C.
Potentially unstable condition not Establish baseline monitoring for weirs
2017-03 . 13, 23 n/a . ; 2 32018
The weir at the toe of the West Dam has been moved measured. and consider automating to ensure Q
downstream to the other side of the road and is now functioning continual data collection.
again.
Increased potential for piping, and Review options to move pond away
2017-04 Pond against upstream slope of Main Dam 1to 6 n/a potential increased zone of influence from ubstream slope of Main Dam 4 Q32018
if dam integrity is compromised. P P ’
Develop the current concept level
2017-05 Closure plan does not meet HSRC requirements - HSRC, OMS n/a g:?gsﬁég \F,)thir:‘ tlﬂteocirrpeonrte chlt? 'Iset;jagg; 4 Q1 2019
and HSRC requirements.
In 2014, flood protection berms were constructed along the
river near Elkford. The 2016 inundation study update . . .
2017-06 | (Golder 2017c) used the 2011 LIDAR, which did not include the . na na Updare inundation study with 2017 A Q4 2018
flood protection berms. The inundation study needs to be '
updated with the 2017 LiDAR data to include the recently 2014
flood protection constructed berms.
Priority Level Description
1 A high probability or actual dam safety issue considered immediately dangerous to life, health or the environment, or a significant risk of regulatory enforcement.
2 If not corrected could likely result in dam safety issues leading to injury, environmental impact or significant regulatory enforcement; or, a repetitive deficiency that demonstrates a systematic breakdown of procedures.
3 Single occurrences of deficiencies or non-conformances that alone would not be expected to result in dam safety issues.
4 Best Management Practice — Further improvements are necessary to meet industry best practices or reduce potential risks.
OMS = Operation, Maintenance, and Surveillance; n/a = not applicable; QPOs = Quantitative Performance Objectives.
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1.0 INTRODUCTION

At the request of Teck Coal Limited (Teck), Golder Associates (Golder) has completed this annual dam safety
inspection (DSI) for the Greenhills tailings facility at Teck’s Greenhills Operations (GHO) near Elkford, BC. The
reporting period for the data review was from September 2016 through September 2017. This inspection included
the following structures:

m Main Tailings Dam

m  West Tailings Dam

The DSl report has been prepared in accordance with Part 10 of the Health, Safety and Reclamation Code (HSRC)
for Mines in British Columbia (BC MEMPR 2016a) which sets out the frequency for inspection of the dams and
appurtenant works. It is understood that this report will be submitted by Teck to the Chief Mines Inspector.

The guidelines for annual dam safety inspection reports by the BC Ministry of Energy and Mines (BC MEM 2013)
and BC MEMPR 2016a were followed during the preparation of this report.

The report is based on a site visit carried out on 21 September 2017, discussions with GHO staff, and review of
data provided by GHO. The report consists of the following:

m asummary of the site conditions and background information

m asummary of the construction, operating, and/or repair activities for the 2016/2017 period
m review of the dam consequence classification and required operational documents

m site photographs and records of dam inspection

m review of climate data

m review of water balance

m review of assessment of dam safety relative to potential failure modes

m review of instrumentation data

m findings and recommended actions

The previous annual dam safety inspection for the tailings facility dams was carried out in August 2016, and is
reported in the 2016 DSI report (Golder 2017d).

=
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2.0 BACKGROUND
2.1  Site History

The GHO site is an active open pit coal mine located near Elkford, BC. The mine was started by Westar Mining Ltd.
and initiated production in 1982, but shut down in 1992. Starting in December 1993, the mine was owned as a
joint venture between Fording Coal Limited (Fording) and Pohang Steel Canada Ltd., and operated by
Fording. The operating company was changed from Fording to Elk Valley Coal Corporation in 2003 and then to
Teck Coal Limited in 2008.

Figure 1 shows a location and plan view of the GHO site and the location of the Greenhills Tailings facility.

2.2  Overview of Operations

Raw coal from the pit is processed at the wash plant to produce marketable coal with by-product streams of coarse
refuse material and fine refuse tailings; this process is summarized in the process flowsheet which is attached as
Appendix E. The coarse refuse material, consisting of 50 millimetres (mm) minus sand and gravel sized particles
of rock and coal, is placed into dumps located near the wash plant (Sites A to E in Figure 21). A tailings slurry of
fine particles of rock and coal is discharged at a solids content of around 30 percent (%) by mass into the tailings
facility, located on the west side of the wash plant (Figure 2).

From September 2016 to August 2017 the water balance estimate of tailings water inflow is 3,279,700 m?
or an average flow or 374 cubic metres per hour (m3/h). The slurry density was assumed to be about
1.13 tonnes per cubic metre (t/m3). After the solids have settled from suspension, the clarified tailings water is
recovered and re-circulated by barge pumps to the wash plant for reuse.

The tailings are silt sized with a Dso of around 0.2 mm.

2.3 Site Characteristics
Climate

The typical range of climatic conditions for the GHO site are summarized in Table 1.

Table 1: Typical Range of GHO Climatic Conditions

Parameter Monthly Minimum | Monthly Maximum Annual Mean
Temperature -21.3°C 18.9°C -0.5°C
Precipitation 3mm 229 mm 645 mm
Lake (1 m-depth) Potential Evaporation -2mm 160 mm 814 mm
Actual Lake (1 m-depth) Evaporation -2 mm 117 mm 586 mm

Source: Golder (2015b).

°C = degrees Celsius.

! “Sjte F”, shown on Figure 2, is a future proposed stockpile area.

o
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Seismicity

The site is located in an area of relatively low seismicity. Golder developed a site-specific seismic hazard model
for the GHO site based on historical seismicity and a review of geologic and paleoseismological features
(Golder 2016b). Golder's model includes four area sources from the 5" Generation Seismic Hazard Model and
nine faults and fault segments mapped in northwest Montana. The 5" Generation Seismic Hazard Model was
developed by Natural Resources Canada for use in the 2015 National Building Code of Canada.

Probabilistic analysis results from site-specific hazard model are listed in Table 2. All site-specific peak ground
acceleration was evaluated for a Class C soil site as described in the 2010 National Building Code of Canada as
this represents Golder’s understanding of the general foundation conditions at the dam locations.

Table 2: Seismic Hazard Values

Return Period Peak Ground Acceleration
Exceedance Probability (PGA)
(Years)
@)
40% in 50 years 100 0.020
10% in 50 years 475 0.063
5% in 50 years 1,000 0.097
2% in 50 years 2,475 0.158
1% in 50 years 5,000 0.222
%% in 50 years 10,000 0.300

Notes:

For firm ground site class “C,” very dense soil and soft rock foundation, as defined by 2010 National Building Code of Canada.
Return periods are not exact representations of annual exceedance probabilities, rounding as per CDA (2013, 2014) is shown.
GHO/FRO site coordinates for Golder (2016b) Site Specific Probabilistic Seismic Hazard Assessment: 50.202°N, -114.876°W.
NRC = Natural Resources Canada; n/a = not applicable.

The Canadian Dam Association (CDA) Dam Safety Guidelines (2013) recommends a 2,475-year seismic event
for High consequence structures.

2.4 Subsurface Conditions
Main Tailings Dam

A geotechnical investigation was carried out by Hardy Associates in 1980 to determine the subsurface
conditions underlying the Main Dam. It was inferred that a 1.5 to 2.0 m thick layer of colluvial clay
(varying proportions of clay, sand and gravel) was present. Where the colluvium was predominantly clay, it is
generally soft to stiff, whereas colluvium that is predominantly gravel or sand is generally very dense
(Hardy 1980a). The foundation preparation involved the removal of soft or unsuitable materials (Hardy 1980b).
Hard glacial till underlies the colluvial clay. Shale bedrock was encountered in boreholes 80-RA1 and 80-RA2 at
depths of 12.5 and 12.2 m, respectively. All of the other fourteen boreholes were terminated within the till. Inferred
stratigraphy based on Hardy 1978 can be seen in Sections A and B of Figure 4.

oy

27 March 2018 fﬁ Golder
Reference No. 1778487-2017-130-R-Rev0-2000 3 L/ Associates



2017 DSI GREENHILLS TAILINGS FACILITY

The design report indicated that unsuitable or soft materials with undrained shear strengths (Cu) less than
35 kilopascals (kPa) were to be removed during foundation preparation (Hardy 1980a, b). A geotechnical drilling
program to determine the extent of removal of the unsuitable or soft materials in the Main Dam and Site C coarse
refuse dump foundations was undertaken from October to December 2016. The investigation did not encounter
soft colluvial clays. The investigation indicated that foundation conditions of the Main Dam typically comprise very
stiff to hard glacial till; with a shear strength of about 32° and 50 kPa cohesion. The stiff to hard state of the till is
supported by the Standard Penetrometer Test (SPT) results by Hardy (1980), where 92% of the tests had an “N”
value greater than 30; which indicates that the till is typically dense to very dense. The water content of the till
samples were all below the Liquid Limit (LL), and about 80% of the samples had a Liquidity Index (LI) less than or
equal to zero (Golder 2017e). The thickness of the till ranged from 3.10 m to 56.75 m, and is underlain by
fine-grained sedimentary rock. The glacial till was anticipated to be over-consolidated relative to the stresses
applied by the range of dam raises.

West Tailings Dam

Geotechnical investigations were completed in the West Dam area in 1992 and 2013. On the upstream side of the
West Dam and underneath the tailings pond itself, the West Dam is underlain by a varying thickness of glacial till,
with colluvial clays occurring on the downstream side of the dam. Thicknesses of glacial till were found to vary
from 0.8 m to 2.8 m based on the 2013 field investigation. Inferred stratigraphy based on Golder (2014b) is shown
on Sections C and D in Figure 5.

Removal of superficial loose, soft, organic or other deleterious materials from the West Dam foundation footprint
was carried out for foundation preparation in the dam footprint area on the west side of the mine road, and replaced
with select free-draining material (Golder 1999).

No foundation preparation beneath the original mine road foundation was reported during initial construction, but
pockets of clay fill or colluvial clay would have been restricted to the upstream portion of the dam, and therefore
not affect downstream stability.

Fill and colluvial clay were removed from the downstream toe of the West Dam footprint during 2016, as part of
ongoing preparation for the dam raise. The resulting in situ foundation conditions beneath the new construction
footprint (for El. 1,735 m dam design) are glacial till or bedrock.

2.5 Overview of Dam Design and Construction

The tailings pond is retained on the southeast by the Main Tailings Dam (Figure 4), and on the west by the
West Tailings Dam (Figure 5). The original design of the Main Tailings Dam to crest elevation 1,706 m was carried
out by Hardy Associates Ltd. for the former owner Westar Mining Ltd. in September 1980. Information concerning
the geology, stratigraphy, and ground water conditions is presented in the Hardy Associates Ltd. reports
(Hardy 1980a, 1980b, 1981). A design for the West Tailings Dam was completed by Golder in 1993 (Golder 1993).
To increase the storage capacity of the tailings facility a design for a raise to crest elevation of 1,725 m
(with a dam height of between 10 and 50 m) was completed by Golder in January 1994. Designs to raise the
Main and West Dams to a crest elevation of 1,735 m have been completed by Golder in 2005 and 2014
(Golder 2005, 2014b).
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2017 DSI GREENHILLS TAILINGS FACILITY

The tailings facility is being actively raised during the development of the mine.

A stage-storage curve of the facility is shown below in Chart 1. The current tailings storage capacity of the
facility is approximately 14 million m3. The facility has sufficient storage capacity to hold the design flood
(72-hour duration event, 1/3 between 1-in-1000-year flood and the probable maximum flood), and can store
approximately 1.1 million m? of water while maintaining the minimum freeboard, and approximately 1.7 million m3
of water to the minimum crest elevation.

The following is a list of the owner, operator, and companies involved in design and construction reporting for this
facility:

m Owner: Teck Coal Limited, Greenhills Operations

m  Operator: Teck Coal Limited, Greenhills Operations

m Design Report: prepared by Hardy Associates (1978) Ltd. (1981)

m Engineer of Record: Andy Haynes, P.Eng. (Golder Associates Ltd.)

m GHO Qualified Person for Dam Safety Management: Mark Slater, P.Eng.

GHO operates the tailings facility following Operations, Maintenance and Surveillance Manual, Standard Practices
and Procedures (SP&P) No. 1543 (GHO 2017). This requires that a daily visual inspection of the pond is carried
out by the plant staff, weekly review of monitoring data is carried out by a site geotechnical engineer, and monthly
engineering inspections are carried out by a GHO geotechnical engineer.

1740

Permitted Top-of-Dam Elevation = 1735.0 m

1730 | Existing Top-of-Dam Elevation = 1728 73 m

1720 A

e Tailings Pond Total Volume
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1700 A
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Chart 1: Elevation-Storage Curve
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Main Tailings Dam

The Main Tailings Dam is an approximately 50-m high zoned earth fill embankment structure. The dam consists
of a bulk fill of compacted coarse refuse material with a 6-m wide zone of compacted clay till (clay blanket) on the
inclined upstream face. The design geometry of the Main Dam is outlined in the 2005 Design report (Golder 2005).
The dam was designed with an upstream slope of 2H:1V and downstream slope of 2.5H:1V, with 6-m wide berms
at approximately 15-m intervals as shown in Figure 4. The ultimate crest width at an elevation of 1,735 is 12 m.
GHO develops coarse refuse dumps Site A to E around the tailings facility (Figure 2). Coarse refuse dumps
Site C and D are located immediately downstream of the Main Tailings Dam. They result in a wider dam section
than required in the design and hence act as a buttress to the dam.

The Main Dam has been raised in stages since 1983 as summarized in Table 3.

Table 3: Main Dam Construction Summary

Year Construction EIeE/rzglon References
. . Hardy 1980a,
1982-1983 | Starter Dam, piezometers installed 1,687 1980b, 1984
1984-1985 | Raise 1,695 No documentation
1986 _Ra|se, piezometers damage, 10 pneumatic piezometers 1,699 Hardy 1987
installed
1987 ;:)ea"rse refuse shell raised, French drains installed beneath 1,700 Hardy 1988
1988 Rock drains (French drain) below coarse refuse spoil No change Westar 1988
1989 Raise 1,702 Golder 1989
1990 Raise 1,704 Golder 1990
1991 Raise 1,707 Golder 1992
1994 Coarse refuse shell raised 1,710 Golder 1995
1995 Raise, 3 standpipe piezometers installed 1,712 Golder 1996
1996 Coarse refuse shell raised 1,718 Golder 1997
Blanket to El. 1,718 m, coarse refuse shell raise, rock
1997 drains extended beneath Site C and Site D refuse spoils 1,720 Golder 1998
2003 Raise 1,720.1 Golder 2004
2009 Raise 1,723.0 Golder 2010b
2010 Raise 1,724.6 Golder 2010c
2011 5 vibrating wire piezometers locations No change Golder 2012a
(2 sensors each location)
2014 Raise 1,727.5 Golder 2015a
2015 Raise 1,727.9 Golder 2016a
2016 No construction raises. Additional instrumentation installed. 1,727.9 Golder 2017b
2017 Raise 1,728.85 Golder 2017f
El. = elevation.
g
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The active instrumentation in the Main Dam is summarized in Table 4.

Table 4: Summary of Active Main Dam Instrumentation

Instrumentation Type Number Comments

Each location, except SD-16-04, has two piezometers; one piezometer
17 in the foundation and another piezometer above the subgrade
transition in the coarse reject material.

Vibrating Wire
Piezometers

Surface GPS 3 Two monitoring stations (319 and 320) are located on the downstream
Monitoring Stations slope of Site C, and one monitoring station is on the pond reclaim barge.
Prisms 7 The prisms are situated on the crest of the Main Dam.
At toe of Site C. The weir was damaged during the 2017 upgrade of the
Seepage Weir 1 seepage collection channel. Plans have been made to reinstate the weir
in 2018.
Inclinometers 2 In downstream shell of Main Dam.

Note: Of the 17 Vibrating Wire Piezometers, 12 sensors were installed during the November/December 2016 geotechnical field investigation.

The two inclinometers were also installed as part of this investigation.

On September 13, 2017, the read-out/transmitter stations for V11-MD-4 and V11-MD-5 were moved laterally to
the downstream edge of the crest. Cross-sections of the relocated readout stations are included in the 2017
Construction Report (Golder 2017f).

Seepage from the Main Tailings Dam is collected by rock drains installed in 1996 through the Site C and D dump
footprints. These rock drains consist of geotextile-wrapped crushed limestone. The seepage exits at the toe of the
dumps and is collected in a seepage collection channel, which was upgraded in 2017.

Following observed ground movement at Site C in 2011 and 2012, including the development of a scarp in the
dumps and a bulge downslope from the dumps, Global Positioning System (GPS) monitors #319 and #320 were
installed on the benches of the Site C coarse refuse dump to monitor the displacement, and the impact to the
Main Tailings Dam was preliminarily reviewed by GHO (2012). The locations of the GPS monitors and 2012 scarp
and toe bulge areas are shown in Figure 3.

Golder recommended that ground movement monitoring on the Site C dump should continue. GHO provided
monitoring data up to 30 September 2017 from the two GPS monitors for this review.

West Tailings Dam

A design for the raising of the West Dam to elevation 1,735 m was prepared by GHO and provided to Golder in
2013. The West Tailings Dam is a zoned earth-fill dam similar in design to the Main Tailings Dam, consisting of
compacted coarse refuse bulk fill with a 6 m wide zone of compacted clay till (clay blanket) on the upstream face.
The West Dam has a maximum height of around 22 m. The dam crosses a depression located at the northwest
end of the tailings basin. The mine road is located to the west of the West Tailings Dam. The West Dam has an
upstream slope of 2H:1V and a downstream slope of 2.5H:1V, with 6 m wide berms at approximately 15 m
intervals. The design includes a relatively wide 40 m crest width to provide access for haul trucks to the adjacent
refuse spoils. Cross-sections of the West Tailings Dam are shown in Figure 5.
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Issued for Construction drawings to raise the Main and West Dams to El. 1,728 m (Golder 2014c,d) were submitted
to GHO in May and June of 2014. The design included an enlarged West Dam footprint to support a future raise

of the dam to El. 1,735 m.

West Tailings Dam construction started in 1993 with a clay blanket on the upstream side of the mine road. The
construction history of the West Dam is summarized in Table 5.

Table 5: West Dam Construction Summary

Year Construction EIeE/mat)mn References
1993 Raise as blanket on mine road 1,711 Golder 1993
1996 Raise as blanket on mine road 1,714.3 Golder 1997
1998 Fou_ndanon preparation to till and bedrock of El. 1,725 No change Golder 1999
design footprint
1999 Raise, mine road relocated to west 1,719.1 Golder 2000
2004 Raise 1,721.6 No documentation
2010 Raise 1,724.8 Golder 2010b
2011 3 vibrating wire piezometers (2 sensors each) No change Golder 2012a
2014 Raise, mine road relocated to west 1,726.6 Golder 2015a
2015 Raise 1,727.9 Golder 2016a
2016 ExtenS|or_1 of the downstream portion of the West Dam and No change Golder 2017b
construction of the temporary emergency spillway.
2017 Raise, extension of the downstream portion of the_West 1,728.73 Golder 2017f
Dam and removal of the temporary emergency spillway.
El. = elevation.
The active instrumentation in the West Dam is summarized in Table 6.
Table 6: Summary of Active West Dam Instrumentation
Instrumentation Type Number Comments
N . . Each location has two piezometers, one piezometer in the foundation and
Vibrating Wire Piezometers 6 . L . .
another piezometer above the subgrade transition in the reject material.
Prisms 5 The prisms are situated on the crest of the West Dam.
At toe of West Dam. The weir was damaged by a boulder during
Seepage Weir 1 August 2017 West Dam construction. The weir has been moved
downstream to the other side of the road and is now functioning again.

Three VW piezometers locations were installed on the West Dam in August 2011; each location has two sensors.
The VW piezometers were installed in standpipes, similar to those installed on the Main Dam in 2011, as discussed
in the preceding section. As was done for the Main Dam in 2011, the lower piezometer is in the foundation beneath
the dam, either silty clay (till) or bedrock, and the upper piezometer is in the coarse reject material nominally above
the subgrade elevation at each location. The locations of the piezometers are shown in Figure 3.

27 March 2018

Reference No. 1778487-2017-130-R-Rev0-2000

g

Golder
8 Associates



2017 DSI GREENHILLS TAILINGS FACILITY

The read-out/transmitter stations for the vibrating wire piezometers on the West Dam were relocated laterally
downstream in 2017. Cross-sections of the relocated readout stations are included in the 2017 Construction Report
(Golder 2017f).

2.6  Material Properties

Material properties of the embankment fill materials and subsurface materials are provided in Table 7. The
properties are based on the 2016 geotechnical investigation of the Main Dam (Golder 2017a), and the
2013 geotechnical report for the West Dam (Golder 2014c).

Table 7: Design Material Properties

Material Unit Weight Cohesion Friction Angle
(KN/m?3) (kPa) (D)
Glacial Till 19.0 50 32°
Clay Blanket 21.5 50 n/a
Compacted Coarse Refuse 18.0 0 40°
Uncompacted Coarse Refuse 17.0 0 37°
Weathered Bedrock 25.0 300 n/a

kN/m? = kilonewtons per cubic metre; kPa = kilopascal; ° = degree; n/a = not applicable.

2.7 Dam Consequence Classification

The Health, Safety and Reclamation Code (BC MEMPR 2016a) references the CDA Dam Safety Guidelines
(CDA 2013) with respect to consequence classification of tailings dams. Table 8 presents the dam classification
criteria. Consequence categories are based on the incremental losses that a failure of the dam may inflict on
downstream or upstream areas, or at the dam location. Incremental losses are those over and above losses that
might have occurred in the same natural event or condition had the dam not failed. The consequences of a dam
failure are ranked as Low, Significant, High, Very High, or Extreme for each of loss categories (CDA 2013). The
classification assigned to a dam is the highest rank determined among the four loss categories.

g
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Table 8: Dam Classification in Terms of Consequences of Failure

) Incremental Losses
Dam Population — g o "
Class at Risk® < (b) nvironmental an nfrastructure an
Loss of Life Cultural Values Economics
- Low economic losses;
Minimal short term loss or L
Low None 0 area contains limited
no long term loss. ; .
infrastructure or service.
The appropriate level of | No significant loss or
safety required depends | deterioration of fish or Losses to recreational
on the number of wildlife habitat, or loss of facilities, seasonal
N Temporary . .
Significant people, the exposure marginal habitat only. workplaces, and
Only : . . .
time, the nature of their | Restoration or infrequently used
activity, and other compensation in kind transportation routes.
considerations. highly possible.
Significant loss or
deterioration of Hiah ic
important fish or wildlife af'fge Ct?rfo?r?f“r“;gtr%ﬁjfe
High Permanent | 10 or fewer habitat. ting '
Restoration or public transport, and
C commercial facilities.
compensation in kind
highly possible.
Significant loss or losses affecting mportant
deterioration of critical fish infrastructure ogr seFr)vices
. or wildlife habitat. : . :
Very High | Permanent | 100 or fewer Restoration or (e.g., highway, industrial
compensation in kind facility, storage facilities
P ) ) for dangerous
possible but impractical. substances)
Extreme losses affecting
Major loss of critical fish or | critical infrastructure or
wildlife habitat. services
Extreme Permanent | More than 100 Restoration or (e.g., hospital, major
compensation in kind industrial complex, major
impossible. storage facilities for
dangerous substances).

Source: CDA (2013), Table 2-1.

(a) Definition for Population at Risk:
None — There is no identifiable population at risk, so there is no possibility of loss of life other than through unforeseeable
misadventure.
Temporary — People are only temporarily in the dam-breach inundation zone (e.g., seasonal cottage use, passing through on
transportation routes, participating in recreational activities).
Permanent — The population at risk is ordinarily located in the dam-breach inundation zone (e.g., as permanent residents); three
consequence classes (high, very high, extreme) are proposed to allow for more detailed estimates of potential loss of life (to assist
in decision-making if the appropriate analysis is carried out).

(b) Implications for loss of life:
Unspecified — The appropriate level of safety required a dam where people are temporarily at risk depends on the number of
people, the exposure time, the nature of their activity, and other conditions. A higher class could be appropriate, depending on
the requirements. However, the design flood requirement, for example, might not be higher if the temporary population is not likely
to be present during the flood season.
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The CDA (2013) guidelines were used to assign a dam failure consequence classification to the GHO dams. The
tailings facility Main and West Dams continue to be classified as High Consequence because the population at
risk is expected to be permanent residents in houses in the floodway, loss of life is expected to be less than 10,
infrastructure and economic damages downstream are expected to be significant, and environmental damages
are expected to be significant loss of fish and wildlife habitat, but for which compensation in kind is possible.

An inundation study for a potential breach of the TSF was completed by Golder in 2012 (Golder 2012) and updated
in 2016 (Golder 2017c). The 2016 study was conducted to reassess an overtopping or piping failure of the
Main Dam and assess an overtopping failure of the West Dam.

In 2014, flood protection berms were constructed along the river near Elkford. The 2016 inundation study update
(Golder 2017c) used the 2011 LIiDAR, which did not include the flood protection berms. The inundation study
needs to be updated with the 2017 LiDAR data to include the recently 2014 flood protection constructed berms.

2.8 Quantitative Performance Objectives

Quantitative performance objectives (QPOs) form part of the operating framework for a tailings dam, and provide
an early warning indication of anomalous conditions which may be detrimental to a dam’s integrity. QPOs are a
best practice measure for tailings dam management. Golder developed QPOs for the piezometers, pond
freeboard, and survey prisms for the GHO Tailings Pond dams in 2016 (Golder 2016d). In 2017 Golder updated
the QPOs (Golder 20179) for the piezometers, to reflect the findings of the 2016 Main Dam foundation investigation
(Golder 2017e) and to align the piezometer QPOs with the Trigger Action Response Plan (TARP), and determined
new QPOs for the GPS units. QPOs for the inclinometers have not been developed since data is still being
collected to establish the baseline. QPOs for the inclinometers will be developed once the baseline has been
established.

Piezometers

The Orange Level alerts for the piezometers were determined based on the phreatic levels at which the factor of
safety was equal to or below the static or pseudostatic criteria, based the CDA Dam Safety Guidelines for long-term
conditions. The analyses were completed for the dams’ current configuration assuming drained conditions and not
considering the buttressing effect from the Site C and Site D/E coarse refuse dumps. The readings of the
piezometers were reviewed, and compared to the alarm levels. No orange/yellow alarms were triggered in 2017.
The 2016/2017 piezometer ranges are shown in Table 9.
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Table 9: Piezometer Quantitative Performance Objectives

Range of 2016 to 2017 Values Yellow Warning Orange Alarm
Dam Instrument Minimum Maximum Water Elevation Water Elevation Red Alarm
(m) (m) (m) (m)

VW11-MD-1A® El. 1706.78 El. 1707.73
VW11-MD-1B® El. 1,708.90 El. 1,710.73
VW11-MD-2A El. 1,692.41 El. 1,693.48
VW11-MD-2B®) VWP stopped working Sept 2015
VW11-MD-3A El. 1,687.36 El. 1,688.43

+2 1,718.5 1,724
VW11-MD-3B© El. 1,689.50 El. 1,689.67
VW11-MD-4A@ El. 1,685.33 El. 1,686.39
VW11-MD-4B El. 1,683.65 El. 1,685.39
VW11-MD-5A®) El. 1,683.70 El. 1,684.14
VW11-MD-5B®) El. 1,684.20 El. 1,684.54
SD-16-01A (VW26133) El. 1,685.82 El. 1,686.25 1705.5 17135
SD-16-01B (VW29871) El. 1,707.59 El. 1,709.53 n/a — bedrock groundwater flow

Main SD-16-02A (VW5439) El. 1,685.06 El. 1,685.71 1692.5 | 1708 n/a
SD-16-02B (VW29869) El. 1,692.27 El. 1,693.19 n/a — bedrock groundwater flow
SD-16-03A (VW5330) El. 1,690.18 El. 1,691.80 1705.5 | 17135
SD-16-03B (1504178) El. 1,705.98 El. 1,707.91 n/a — bedrock groundwater flow
SD-16-04 (VW29873) El. 1,673.76 El. 1,676.68 1697 1710
SD-16-05A (VW5441) El. 1,682.11 El. 1,686.30 12 1699.5 17105
SD-16-05B (1504179) El. 1,690.18 El. 1,698.08 n/a — bedrock groundwater flow
SD-16-06A (VW28871) El. 1,685.11 El. 1,685.46 1697 | 1710
SD-16-06B (VW26204) El. 1,703.32 El. 1,705.32 n/a — bedrock groundwater flow
SD-16-07A (1402102) El. 1,649.20 El. 1,651.25 1682 | 1686.5
SD-16-07B (VW5438) El. 1,650.27 El. 1,650.86 n/a — bedrock groundwater flow
SD-16-08A (VW28872) El. 1,668.01 El. 1,668.59 1682 | 1686.5
SD-16-08B (VW5440) El. 1,687.85 El. 1,688.71 n/a — bedrock groundwater flow
VW11-WD-1A El. 1,712.56 El. 1,712.85
VW11-WD-1B El. 1,713.66 El. 1,714.00
VW11-WD-2A®) El. 1,712.87 El. 1,713.25
West +2 1,733 1,733 n/a

VW11-WD-2B® El. 1,711.95 El. 1,713.18
VW11-WD-3A® El. 1,713.50 El. 1,713.82
VW11-WD-3B®) El. 1,714.08 El. 1,714.60

Notes:

Main and West Dam piezometers (VW11-MD-1 to VW11-MD-5 and VW11-WD-1 to VW11-WD-3) minimum and maximum taken from between 1 September 2016 and 30 September 2017, excluding anomalous readings. Newly installed Main dam piezometers (SD-16-01 to SD-16-08) minimum and maximum taken
from 17 January 2017 to 18 August 2017. The yellow warning range (2 m) is based on the typical range of piezometer values recorded between 2016 and 2017.

Orange alarm levels for VW11-WD-1, VW11-WD-2, VW11-MD-1, VW11-MD-2, VW11-MD-4, VW11-MD-5, SD-16-03A, SD-16-04, and SD-16-07A inferred from adjacent stability sections.

As agreed with Teck, no red alarm levels were defined since the Engineer of Record will be contacted when the orange alarm level is triggered. The situation can be then evaluated prior to any evacuation orders being given.

(a) Data from 10 to 15 August 2017 likely erroneous and has been excluded.

(b) Connections re-established on VWP. Dates: MD-3B 10 August 2017, MD-5A and 5B 23 May 2017, WD-2A 13 April 2017, WD-3B 24 March 2017. MD-2B was reconnected on 24 May 2017 but is reporting erroneous readings. Data from this VWP has therefore been excluded.
(c) Data above El. 1,689.67 likely erroneous and has been excluded.

(d) Data from 1 to 22 March, 2017, and 20 to 22 September 2017 likely erroneous and has been excluded.

(e) Data from 1 September 2016 to 3 April 2017 likely erroneous and has been excluded.

() Data from 1 September 2016 to 24 March 2017 likely erroneous and has been excluded.

n/a = not applicable; VWP = vibrating wire piezometer; El. = Elevation; QPO = Quantitative Performance Objective; < = less than or equal; = greater than or equal.
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Freeboard

GHO uses a maximum standard pond operating level of 2.0 m below the minimum dam crest elevation. The pond
is therefore generally operated with a greater freeboard than the required 1.3 m minimum freeboard as calculated
using the CDA guidelines (2013), and provides additional safety. No warning, alert or alarm levels were triggered
in the 2016/2017 period. QPOs for the pond freeboard are shown below in Table 10.

Table 10: Freeboard Quantitative Performance Objectives

Range of 2016/2017 Values ;
\(/;/(aer”rg\r;vg)x Alert (Orange) | Alarm (Red)
Pond Minimum Maximum (m) (m)
Freeboard (m) (m) (m)
2.04 7.15 2.0 13 0.5
Survey Prisms
QPOs for the survey prisms were updated in September 2017 and are summarized in Table 11.
Table 11: Survey Prism Quantitative Performance Objectives
Range of 2016/2017 Range of 2016/2017
Annual Displacement Monthly
@ '
Dam | Instrument Values® Displacement Values Yellow Warning Orange Alarm ATaer?n
Minimum | Maximum | Minimum | Maximum
(m) (m) (m) (m)
Main | PR-At0 0.023 0.136 -0.05 0.08© 3D Displacement | 3D Displacement
PR-H =0.025 miweek | =0.050 m/week Refer to
PR-l to or0.1m or0.2m Note b.
West | oo’ 0.008 0.156 -0.09 0.07 cumulative cumulative

(@) The minimum and maximum annual values are all relative to 23 October 2015, which is the last reading from the 2015 DSI review period.

(b) An Alarm (red) decision is to be made by the Engineer of Record and GHO’s Qualified Person for Dam Safety Management.

(c) A cumulative displacement of 0.126 m was recorded for Prism B (near the Main Dam upstream crest) from 19 January 2017 to
2 February 2017. This value has been excluded as it is thought to be erroneous or disturbed by activities in the area, since the movement

was in the southwest direction, and was preceded by a 0.09 m cumulative displacement in the northeast direction.

GPS Units

QPOs for the GPS units on the Main Dam were determined in September 2017 (Golder 2017g), and are
summarized in Table 12. The QPOs were based on engineering judgement related to tolerable deformations.
There are no GPS units on the West Dam.

g
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Table 12: GPS Units Quantitative Performance Objectives

Range of 201.6/2017 Range of 2016/2017
Cumulative .
; Weekly Displacement
Displacement values ) Red
Dam | Instrument Values® Yellow Warning Orange Alarm Alarm
Minimum | Maximum | Minimum Maximum
(m) (m) (m) (m)
GPS #320 0.001 0.039 0.000 0.020 3D Displacement | 3D Displacement
. = 0.025 m/week = 0.050 m/week
Main n/a
GPS #319 0.004 0.041 0.001 0.025 or0.1m or0.2m
cumulative cumulative

(& The minimum and maximum annual cumulative displacement values are all relative to 23 October 2012.

The maximum weekly reading for the GPS units was 0.025 m (GPS #320 from 24 to 30 July 2017). The data
indicated that the GPS unit moved in a northeast direction.

Inclinometers

QPOs for the inclinometers have not been developed since data is still being collected to establish the baseline.

The QPOs for the inclinometers will be developed once the baseline has been established.

Seepage Weirs

QPOs for the seepage weirs downstream of the Main and West Dams are summarized in Table 13. The QPOs
will be reviewed once monitoring of the weirs has been automated and sufficient data is gathered to determine
annual trends.

Table 13: Seepage Weirs Quantitative Performance Objectives

Range of 2016/2017 ®

Yellow Warning

Instrument Minimum Maximum (Lls) Orange Alarm (L/s) Red Alarm
(L/s) (L/s)
Main Dam Weir 0.29 0.97 2 4
Refer to Note a.
West Dam Weir 0.01 0.16 1 2

(&) An Alarm (red) decision is to be made by the Engineer of Record and GHO'’s Qualified Person for Dam Safety Management.
(b) Range of 2016/2017 is from September 2016 to September 2017.
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3.0 OPERATION AND CONSTRUCTION DURING 2017

Construction and changes in the monitoring plans for the inspected structures and facilities since the
2016 inspection are discussed in the following sections.

Inspections of the Greenhills Tailings Facility were completed monthly. The inspections from September 2016 to
September 2017 are provided in Appendix D.

3.1 Tailings Facility Storage and Operation

GHO tracks in-place tailings volume through bathymetric surveys. The tailings volume accumulated in the pond
between September 2016 and August 2017 is reported by GHO to be about 507,679 cubic metres (m?). GHO
estimated an annual deposition volume of about 543,410 m3.

The tailings deposition location was moved, between September 2016 and September 2017, to approximately
250 m northwest of the 2016 location (Photograph 1, Appendix A).

3.2 2017 Construction

The Main Dam crest was raised to 1,728.85 m, and the West Dam crest was raised 1,728.73 m during 2017. The
raise included placement of till and CCR on the crests of the Main Dam and West Dam. The downstream shell of
the West Dam was also extended, and the temporary emergency spillway, which was constructed in 2016 by the
south abutment of the West Dam, was removed to facilitate raising the West Dam.

The upstream slope of the Main Dam was regraded and riprap was placed to prevent further erosion from
occurring.

Erosion in the downstream Site C area was repaired and the surface water management facilities were upgraded.
This included an interception weir to divert water into a pipe to convey water down a relatively steep section, and
the installation of a SmartDitch plastic liner in a channel to convey water past the downstream slope of the Site C
and Site D Spoils. The V-Notch weir was being relocated and it is understood that a vibrating-wire monitor will be
installed in the weir to allow monitoring throughout the year.

A visual pond level indicator was installed, with colour coded plates that match the Trigger Action Response Plan
(TARP) levels, to provide a simple visual complementary measurement to the GPS monitor that is located on the
reclaim barge.

The 2017 construction records are documented in Golder (2017f).
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4.0 REVIEW OF CLIMATE DATA, WATER BALANCE, AND WATER
QUALITY

4.1 Review of Climatic Information

Chart 2 summarizes the GHO site monthly total precipitation, and the Elkford climate station for September 2016
to August 2017, along with the 1970 to 2015 adjusted climate normal, for comparison purposes. The
historical climate normals were calculated in Golder 2015b using regional and available local precipitation data
from 1970 to 2015 based on Fording River Cominco Station (#1152899) and infilled with an adjusted
Sparwood Climate Station precipitation data set (Station ID #1157631), and an adjusted Elkford precipitation data
set (Station ID #1152653). Adjustments to climate stations where made to account for differences in station
elevations, details can be found in Golder 2015b.
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The total recorded precipitation from September 2016 to August 2017 at the GHO site was about 680 mm
compared to 640 mm based on the climate normal, indicating a slightly higher than average annual precipitation.
The data shows that the GHO site had lower precipitation than the climate normal in September, November to
January, and May to August, and higher than the climate normal in October, February, March, and April.

4.2 Water Balance

The 2017 water balance for the Tailings Pond was completed by Golder based on inflow and outflow data provided
by GHO personnel and using the GHO site water balance model (Golder 2013b). The model characterizes the
conveyance and storage of water at the mine site, and is intended to be used as a tool to support decision making
on water management practices at the site. This model was developed based on available monitoring data
supplemented by a site visit, regional data, assumptions, and guidance from Teck. The model was updated with
2016/2017 inflow and outflow data and was calibrated using the measured pond water elevations provided by
GHO.

Table 14 summarizes the water balance review for the period of September 2016 to August 2017.

Table 14: September 2016 to August 2017 Greenhills Tailings Pond Water Balance

Total Inventory
IN Vqu3me ouT Vqu3me Change
(m?) (m?) m3)
Direct Precipitation 62,100 Seepage 68,300 -
Surface Runoff 491,600 Evaporation 120,500 -
Water Discharge with 2,726,000 Reclaim water to Plant 2,830,100 .
Tailings
Water retained in tailings® 330,400

Sum 3,279,700 3,349,300 (69,600)

(&) Includes plant system loss to pond.

(b) The pore water volume is estimated by multiplying the annual tailings dry tonnage of 543,410 tonnes by a water content of 60.8%. The
water content is based on laboratory test results from the 2016 inundation study (Golder 2017c). Represents newly deposited tailings
only, not total tailings volume.

m?3 = cubic metre; tYm? = tonnes per cubic metre.

The total inventory change (a loss of 69,600 m3) matched relatively well with the calculated change in pond volume
between 2015 and 2016 (a reduction of 65,500 m3), as measured via change in the pond elevation and bathymetry
(provided by GHO). Teck provided daily flow measurements of process water discharging into the reclaim pond
for the period of August 2016 and October 2017.

The water balance model indicates an annual seepage loss of approximately 68,300 m3
(approximately 130 litres/minute). This rate is within the expected range given the facility composition and
geometry and is not a dam safety concern.

4.3 Water Quality

The Tailings Storage Facility (TSF) water is monitored as required by Environmental Management Act (EMA)
Permits 6248 and 107517. The required monitoring includes semi-annual sampling for extractable petroleum
hydrocarbons (EPH), conventional parameters, major ions, nutrients, total metals and dissolved metals.

GHO is required to submit quarterly and annual compliance reports for both EMA Permits 6248 and 107517.
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5.0 TAILINGS FACILITY DAM SAFETY ASSESSMENT

This section presents the dam safety analysis for the tailings facility dams based on the observations and data
review for each of the failure modes that are most relevant to these types of dams.

51 Method
5.1.1 Site Visit

A site inspection was carried out on 21 September 2017 by Mr. Andy Haynes, P.Eng., and Mr. Malcolm Shang, of
Golder, accompanied by Kristin Snider of GHO. Andy Haynes also inspected the TSF area with Kristin Snider on
30 July 2017.

The weather was overcast with light rain and snow. The temperature during the visit was approximately O degrees
Celsius (°C).

Appendix A presents a summary of photographs of the pond from the site inspection. The location and direction
for each photograph are indicated in Figure 2.

A summary of the observations is included in the inspection reports in Appendix B. The Greenhills Main and
West Tailings Dams were observed to be in good condition at the time of the 2017 annual inspection.

Details of the site observations relative to the potential failure modes are discussed in Section 5.3.

5.1.2 Review of Background Information and Instrumentation

GHO provided the following information for this dam safety inspection:
m 2017 GHO Site LIDAR Survey Data

m 2017 Tailings Dam Area Survey Data (24 October 2017)

m 2017 GHO Site Air Photo

m 2017 Tailings Pond Bathymetric Survey Data (23 October 2017)
m 2017 GHO Site Climate Data

m Piezometer Data

m Pond water level GPS data

m Site C Ground Movement GPS Monitoring Data

m Dam Survey Prism Data

m Plant Production Records up to August 2017

m Records of Visual Inspections

m Inspection Reports

m Operation, Maintenance, and Surveillance (OMS) Manual and Emergency Preparedness Plan (EPP)
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5.2 Review of Operational Documents
5.2.1 Operation, Maintenance, and Surveillance Manual

The OMS Manual for the tailings facility (GHO 2017; SP&P No0.1543) was updated by Golder and GHO in 2017
(GHO 2017). The OMS Manual meets the guidelines provided by the CDA (2013) and the Mining Association of
Canada (MAC 2011).

5.2.2 Emergency Preparedness Plan

An Emergency Preparedness Plan (EPP) for the tailings facilty (GHO 2013; Standard Practices and
Procedures No. 1543) is in the process of being updated by Teck. An inundation study for a potential breach of
the TSF was completed by Golder in 2012 (Golder 2012) and updated in 2016 (Golder 2017c). The 2016 study
was conducted to reassess an overtopping or piping failure of the Main Dam and assess an overtopping failure of
the West Dam.

5.2.3 Dam Safety Review

A DSR was commenced in June 2017, and issued in December 2017 (KCB 2017). The DSR concluded that the
tailings dams meet current safety standards.

The July 2016 revision of the Health, Safety and Reclamation Code (HSRC) (BC MEMPR 2016a) requires a DSR
be completed at least every 5 years. The next DSR is required before 2023.

5.3 Assessment of Dam Safety Relative to Potential Failure Modes

This section reviews the dam safety implications of the instrumentation data and the 21 September 2017, site
observations relative to potential failure modes that typically apply to similar dams. The design basis relevant to
each of the typical potential failure modes is also presented.

53.1 Internal Erosion

Internal instability of a dam can be caused by materials migrating out of the dam via seepage and leaving voids.
This generally happens with materials that do not have filter compatibility; that is, the fines fraction of one material
can migrate into or through the voids of the adjacent material under a sufficient hydraulic gradient. Piping is induced
by regressive erosion of particles towards an outside environment until forming a continuous pipe. Suffusion is the
migration of soil particles through the soil matrix.
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Design Basis

As part of the 2017 dam raises (Golder 2017f), grain size distribution testing was performed on 20 coarse refuse
and 1 clay sample. 19 of the 20 CCR (filter) gradations met the filter criterion of D15 < 0.7 mm; however, 6 of the
20 CCR gradations were slightly finer than the Dso criterion. CDA (2007) recommends that suffusion be considered
based on an assessment of internal stability of the filter. Internal stability was assessed based on an update to the
original Kenney-Lau criteria (Kenney and Lau 1985) by Li and Fannin (Li et al. 2009.) All 20 of the samples met
the updated Li-Fannin criterion.

As part of the 2016 inundation study (Golder 2017c) Golder received samples of coal tailings from Teck, collected
at the exit of the tailings spigot, on 10 May 2016. The particle size distribution (PSD) of the tailings was determined
using mechanical sieving and a Fritsch laser particle size analyzer (ASTM D4464). The results are documented
in Golder (2017c) and presented in Table 15. The filter compatibility of the tailings and the clay blanket samples
(Golder 2010b) was reviewed, and the piping criteria were met.

Table 15: Particle Size Distribution

Dio D3o Dso Dso Deo
Sample (mm) (mm) (mm) (mm) (mm)
1528359 Tailings 0.011 0.079 0.220 0.297 0.506

D10 = 10 percent passing by mass.

The review indicates that the piping criteria are generally met between the clay blanket and the coarse refuse, and
between the tailings and clay blanket.

Instrumentation

V-notch weirs are located below the Main Dam and in the ditch adjacent to the West Dam in order to measure the
seepage flows. The weir at the toe of Site C was damaged during the 2017 upgrade of the seepage collection
channel. Plans have been made to reinstate the weir in the summer of 2018. Seepage flow into the collection
channel at the toe of Site C, and through the West Dam weir was observed to be clear on the day of the site visit
(Photographs 13 and 23, Appendix A). Flow measurements were taken 10 times at the West Dam and 9 times at
the Main Dam from September 2016 to September 2017. The flow varied from 0.29 to 0.97 L/s at the Main Dam
and from 0.01 to 0.16 L/s at the West Dam during this time period.

The measurements of flow rates at the Main Dam and West Dam weirs are shown in Chart 3.
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Chart 3: Flow rates at Main Dam and West Dam Seepage Weirs

Observed Performance

Seepage from the Main Tailings Dam is collected by rock drains installed in 1996 through the Site C and D dump
footprints. These rock drains consist of geotextile-wrapped crushed limestone. During the inspection, it was
observed that the water flowing from the rock drains was clear and did not contain visible suspended particles.
The water was noted to be causing red-brown staining (Photograph 12, Appendix A); which is expected based on
the water chemistry. The flow rates appeared to be similar to those observed in previous inspections.

Seepage flow through the V-notch weir installed in the ditch adjacent to the West Dam was observed to be clear
on the day of the site visit (Photograph 23, Appendix A). The weir was damaged by a boulder during the
2017 West Dam construction (Photograph 23, Appendix A). Since the inspection the weir has been moved
downstream to the other side of the road and is now functioning again.

No zones of subsidence or any sink holes were observed which would indicate voids due to either suffusion or
piping.

No evidence of internal erosion was observed.
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5.3.2 Overtopping
Design Basis

The CDA (2013) provides the following two calculations for freeboard; the more critical of the two cases sets the
minimum freeboard:

m noovertopping by 95% of the waves caused by the most critical wind with a return period of 1,000 years with
the pond at its maximum normal operating elevation

m no overtopping by 95% of the waves caused by the most critical wind with a return period of 2 years
(for High consequence structures), with the pond at the maximum level during the passage of the inflow
design flood

The maximum allowable pond levels for the Main and West Dams are presented in Table 16. The minimum
freeboard has been updated to comply with the 2016 amendment to Part 10 of the HSRC for Mines in
British Columbia (BC MEMPR 2016a).

The 2016 amendment requires that design floods for tailings impoundments consider 72- rather than 24-hour
duration events, and that probable maximum floods (PMF) include precipitation and snowmelt.
Previously the 24-hour duration event was considered, and snowmelt was not included in the PMF. As a
result of the update, the minimum required freeboard has increased from 1.1 m to 1.3 m. The updated PMF event
(72-hour duration event inclusive of snowmelt) is documented in Golder (2017a), and the updated inflow design
flood allowance is presented in Table 16. The 1-in-1000-year flood is estimated to be 445,120 m? and the PMF is
estimated to be 621,670 m3.

Table 16: Maximum Allowable Pond Levels

Value
Iltem (Current Condition)
(m)

Lowest elevation on Main Tailings Dam or West Tailings Dam crests 1,728.73
Allowance for inflow design flood _ 0.93
(13 between 1:1000-year flood® and the probable maximum flood @)
Allowance for wave run-up due to 1:2-year wind @ 0.251t0 0.35
Minimum required freeboard (as per CDA 2013)® 1.3
Minimum required freeboard (as designated in OMS) 1.3
Standard operating maximum pond level (distance below dam crest)© 2.0
Maximum pond elevation to maintain minimum freeboard (1.3 m) 1,727.43
Standard pond operating elevation (2.0 m below minimum dam crest) 1,726.73

(a) Flood and wave run-up values reported in OMS Manual (GHO 2017).

(b) Freeboard calculated per CDA 2013 is reported as 1.3 m in OMS Manual (GHO 2017).

(c) When pond level exceeds standard pond operating level GHO implements increased monitoring and pond level controls.
OMS = Operation, Maintenance, and Surveillance.
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GHO uses a standard maximum operating pond level of 2.0 m below the minimum dam crest elevation. The pond
is therefore generally operated with a greater freeboard than the required 1.3 m minimum freeboard as calculated
using the CDA guidelines (2013), and provides additional safety.

The technical bulletin Application of Dam Safety Guidelines to Mining Dams (CDA 2014) recommends examination
of the condition where the high water level (inflow design flood) occurs at a similar time as the high wind event for
calculation of the minimum freeboard. Recommendations for the return period of the high wind event are not
provided. However, a 1-in-1000-year wind combined with the inflow design flood would result in a freeboard of
1.5 m. Therefore, the standard pond operating level of 2.0 m below the minimum dam elevation used by GHO is
conservative and no modifications to the operating practices are needed based on CDA (2014).

Instrumentation Data

The water level in the pond is controlled by pumping at the reclaim barge. The tailings pond elevation is measured
by a GPS monitor (#313) mounted on the reclaim barge, and the data are corrected for the elevation difference
between the GPS and the pond level.

Installation of a staff gauge was recommended in the 2014 DSI (Golder 2014f) in order to provide a secondary
pond level measurement. The staff gauge is intended to provide a quick way to confirm freeboard, especially with
the performance issues with the GPS monitoring noted in the 2014 DSI. Visual indicators of water level in addition
to electronic measurement are considered to be best practice. A staff gauge, indicating the TARP warning levels,
was installed in 2017 (Photograph 3, Appendix A).

The pond levels measured from September 2013 to 31 August 2017 are presented in Chart 3 along with the
minimum crest elevation, minimum freeboard, and standard pond operating level.
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The pond water elevations measured between September 2016 and August 2017 were provided by GHO for this
review, and have fluctuated between El. 1,720.8 and 1,725.8 m, resulting in freeboard of between 7.1 m and 2.1 m.
Pond levels were below the standard pond operating level for the reporting period. The pond elevation is currently
well below the standard pond operating level of El. 1,726.48 m (greater than 2.0 m below the current dam elevation
of 1,728.73 m). The minimum CDA freeboard requirements were maintained throughout 2017.

The 2017 bathymetric survey indicates that the deepest area, with an elevation of about 1,720.9 m, is
approximately 50 m northwest of the barge, with a depth of about 4 m. This is an operational consideration and
does not impact dam safety.

The highest point of the tailings surface is near the tailings discharge at the north side of the pond, and was at
approximately El. 1,729.3 m based on the 2017 survey. Potential liqguefaction of tailings during earthquake may
trigger re-distribution of tailings into the pond, and increase the pond level. The maximum potential pond
increase that could occur from such a scenario (conservatively assuming that all tailings above the pond migrated
into the pond) is estimated to be around 1.2 m, which would not overtop the dam under standard operating
conditions.

Observed Performance

The pond was at approximately El. 1,724.8 m based on the GPS 313 readings at the time of the site inspection,
which gave a freeboard of 3.7 m.

The minimum required freeboard was achieved during the entire reporting period.

In addition to meeting the design criteria, it was noted that the facility had capacity to contain the PMF throughout
the reporting period.

5.3.3 Instability
Design Basis

The dams are designed to provide factors of safety that meet or exceed the requirements of the CDA (2013)
(minimum factor of safety of 1.5 under normal operating conditions and a minimum factor of safety of 1.0 under
seismic conditions). The CDA recommends that an earthquake design ground motion based on an annual
exceedance probability of 1 in 2,475 years be used for the design of High consequence dams (CDA 2013). The
predicted peak ground acceleration (PGA) for this return period is 0.158 g based on the Golder’s site-specific
hazard model (Golder 2016b).

Instrumentation

The Dam Safety Guidelines (CDA 2013) Section 3.6.3, recommends use of dam instrumentation to augment
ongoing visual assessment of dam performance relative to potential failure modes. Survey monitoring of the dam
was conducted starting in September of 2015 using prisms.
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Prism monitoring data and data from Site C GPS monitors #319 and #320 are presented in Appendix C. There
was no evidence of ongoing movement of the dumps or settlement of the dam crests.

Charts 4 and 5 present the VW piezometer data from the piezometers installed in 2011 for the Main Tailings Dam
and West Tailings Dam.

Erroneous data was reported by the dataloggers for VW11-MD-1B, VW11-MD-2B, and VW11-MD-3B for the
reporting period, and no data was reported by the dataloggers for the following piezometers:

m VWI11-MD-1B, no data from April to August 2017
m VWI11-MD-2B, no data from September 2016 to May 2017
m VWI11-MD-3B, no data from September 2016 to January 2017

m SD-16-01 to SD-16-08 (new piezometers installed in November/December 2016), no data prior to
January 2017 because the instruments were only connected on 17 January 2017. SD-16-01 has no readings
since August 2017 as it could not be accessed because the casing cover was partially buried during the 2017
dam raise.

m VWI11-WD-1A and 1B, no data from October 2016 to March 2017
m  VWI11-WD-2A, no data from September 2016 to April 2017

m VWI11-WD-2B, no data from October 2016 to April 2017

m VWI11-WD-3A, no data from September 2016 to March 2017

m VWI11-WD-3B, no data from October 2016 to March 2017

VW11-MD-2B is not functioning and has been removed from service. No repair or replacement is necessary at
this time, since sufficient monitoring coverage is provided by SD-16-03 and VW 11-MD-2A.

VW11-MD-5A and 5B are functioning but the cables have been damaged and need replacing. The readings of the
functioning piezometers in the CCR and shallow till are consistent with previous trends and indicate phreatic
surface ranges of El. 1,683.6 to 1,710.7 m at the Main Dam, and of El. 1,711.9 to 1,714.6 m at West Dam from
1 September 2016 to 31 August 2017 (Table 9, and Charts 4 and 5). The readings of the 2016 piezometers that
were installed at the till/lbedrock interface indicate groundwater phreatic surface ranges of El. 1,650.2 t0 1,709.5 m,
which are higher than the shallow piezometers in the same holes. The higher piezometric pressures in the deeper
piezometers are considered to be isolated to the groundwater flow within the bedrock, and separate from the upper
groundwater system. A sensitivity analysis of the stability of the Main Dam to the presence of a confined
groundwater unit was completed by Golder (Golder 2017g). The results of the sensitivity analysis indicated that
the stability was not sensitive to the presence of a confined groundwater unit.
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None of the alarm levels of these piezometers were exceeded. The phreatic surface in the Main Tailings Dam was
generally about 10 to 13 m above the original ground surface, and the phreatic surface in the West Tailings Dam
was generally within the dam foundation, based on the September 2016 to August 2017 readings. These
piezometer readings are relatively stable, and typically show seasonal increases in the range of 1 to 3 m during
annual freshets. The data acquisition system records water levels approximately every 5 to 62 minutes. A
frequency of once per 12 hours is considered adequate. The standpipe water levels were manually recorded up
to September 2012, and have been automatically monitored by the remote monitoring system since
September 2012. Most of the Main Dam piezometers show a damped response between the measured pressure
and the pond level as expected. To date, the West Dam piezometers are not showing a response to the pond
level.

Overall, there appears to be little change in the measured phreatic surface in 2017 compared to previous
measurements and the phreatic surface in the compacted coarse refuse material was relatively low and stable.

It is recommended that the dataloggers be checked for the piezometers which reported erroneous data
(VW11-MD-1B) and for the 2011 piezometers for which no data was reported for the reporting period
(VW11-MD-1B, VW11-MD-3B, VW11-WD-1A and 1B, VW11-WD- 2B, VW11-WD-3A). VW11-MD-3B, VW11-WD-
2A and VW11-WD-3B, which also reported erroneous and/or no data for the reporting period, are functioning
correctly as of January 2018. If the dataloggers are functioning correctly and the piezometers are found to be
faulty, a plan should be developed to repair or replace the faulty piezometers in any areas identified as critical and
not covered by the recently installed instruments.
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West Dam Piezometers
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Chart 6: West Tailings Dam Piezometer Data

Observed Performance

The majority of the upstream slopes of the Main and West Dams were observed to be 2H:1V. Golder and Teck
has observed some minor sloughing of the upstream slope during the reporting period. At the time of the
inspection, the upstream slope was being regraded to 2H:1V and riprap was being placed to protect the steeper
slopes from further erosion (Photographs 3, 4, 5, 19, and 20 in Appendix A).

In the area downstream of the Main Dam, the downstream face is buttressed by the Site C and Site D coarse
refuse spoils. The Site C coarse refuse spoil (located downstream of the Main Tailings Dam) provides additional
support to the Main Dam. The instability observed on the lowest bench of Site C in 2012 (Golder 2013a) appears
to have been arrested by the combination of improving surface drainage and not placing additional coarse refuse
(Photographs 15 in Appendix A).

Following the 2016 geotechnical investigation, Golder reassessed the stability of the Main Dam (Golder 20179).
The results indicated that:

m The development of excess pore pressures is considered unlikely to occur in the foundation materials given
the absence of soft colluvium or clay material found in the foundation during the 2016 geotechnical
investigation (2017a), and the dense to very dense state and low liquidity index values of the glacial till in the
foundation.

m The stability of the Main Dam meets the minimum requirements for static and pseudostatic stability under
drained conditions.
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No evidence of instability (tension cracks, bulges, etc.) was observed on the Main Dam.

Teck have improved the stormwater management on the downstream slope of Site C such that ponding of
water has been minimized and the erosion, observed in 2016 DSI, has been repaired (Photographs 10 to 12 in
Appendix A). Improvements have also been made to the seepage collection at the downstream toe of Site C
(Photographs 13 and 14 in Appendix A).

No evidence of instability of the West Dam was observed at the time of the inspection.

54 Review of Previous Deficiencies and Non-conformances

The following deficiencies and non-conformances were noted in the 2016 DSI (Golder 2017d). The incomplete or
partially complete issues were brought forward and included in the 2017 DSI recommendations.

=
27 March 2018 Golder
Reference No. 1778487-2017-130-R-Rev0-2000 28 Associates



2017 DSI GREENHILLS TAILINGS FACILITY

Table 17: Status of Previous (2016) Recommended Actions

Applicable
ID Number Deficiency or Non-conformance Regulation or OMS Risk to Structure Priority Recommended Actions Target Date Status as of February 2018 Photo
Reference
In progress.
VW11-MD-2B is not functioning
and has been removed from
service. No repair or replacement is
No data for piezometers VW11-MD-2B and Potentiallv unstable condition not Confirm that the dataloggers are gsgfﬁzsisstr}:na()tr:ir:cl)sritr:mib\s/g]r;e eis
2016-01 3B, VW11-MD-5A and 5B, VW11-WD-2A n/a y 2 functioning. Repair or replace the Q2 2017 . 9 g -
measured. : provided by SD-16-03 and VW11-
and 3B. piezometers.
MD-2A.
VW11-MD-5A and 5B are
functioning but the cables have
been damaged and need replacing.
VW11-WD-2A and 3B are
functioning.
. . . . . Complete
Portion of upstream slope of Main Dam Reduction of thickness of till .
2016-02 | steeper than 2H:1V. Se;'(\)"ni 0 layer, which could lead to 3 ][T;tfé?pe above pond level to 2H:1V or Q32017 rs."l’rge Egz BZEE relgézgetg a?g ot 193’:5 d5'20
Signs of sloughing. ' increased seepage rate. ' Ibrap ) P prev ’
future erosion.
Stormwater runoff erosion channel has OoMS . . . . o .
2016-03 formed on the west side of Site C. Section 7.0 Continued erosion of Site C 3 Site C erosion is to be repaired. Q3 2017 Complete 10to 12
No longer applicable.
The emergency spillway was
Capacity of the West Dam spillway may be Overtopping of the Main Dam Review the capacity of the West Dam removed and the strategy for
2016-04 . o n/a ; 3 . Q2 2017 ; -
insufficient. during a large storm event. spillway. managing storms greater than the
design event is currently being
reviewed.
2016-05 Broken seepage collection pipe at the toe : . . Repair drainage at toe of Site C.
(2015-01) | of Site C. n/a Site C drainage impeded. 3 Review drainage design. Q3 2017 Complete 13to 14
Complete
2016-06 No visual indicator of freeboard. n/a Poter_mal for overtopping if GPS 4 Provide visual marker (staff gauge or Q3 2017 A sta_ff gauge, |nd|ca_t|ng the 'I_'ARP 3
(2015-04) data is erroneous. other). warning levels, was installed in
2017.
El. = elevation; EoR = Engineer of Record.
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6.0 FINDINGS AND RECOMMENDED ACTIONS

The Main Tailings Dam and West Tailings Dam were observed to be in good condition at the time of the 2017 site
visit. No significant changes in the condition of the dams since the 2016 DSI were noted.

Table 18 summarizes the recommended actions for the Greenhills Tailings Facility.

The Main Dam had been designed to accommodate a pond against it. However, it is recognized that such a
configuration increases the consequence in the unlikely event that the integrity of the Main Dam was to be
compromised. Some preliminary deposition planning has been performed to assess the feasibility of developing
beach against the Main Dam. It is recommended that additional evaluation of such options be performed as part
of the ongoing planning for the tailings facility.
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Table 18: 2017 Dam Safety Inspection Recommended Actions for the Greenhills Tailings Facility
- Applicable L
ID Number Deficiency or Photo Regulation or OMS Potential Dam Safety Risk Recommended Action Priority Recommgnded
Non-conformance Level Deadline
Reference
m VWI11-MD-1B is reporting erroneous data.
VW11-MD-1B, VW11-WD-1A and 1B, VW11-WD- .
2B, VW11-WD-3A did not report data (VW11-MD- Confirm that dataloggers are
functioning correctly and
3B, VW11-WD-2A and I T
communication is restored as
VW11-WD-3B also reported erroneous and/or no :
) . o . . needed. Repair or replace
2017-01 data for the reporting period, but are functioning Potentially unstable condition not -
- n/a damaged piezometer cables as 2 Q32018
(2016-01) correctly as of January 2018). measured. necessary
m  VW11-MD-5A and 5B cables have been '
damaged. .
m  SD-16-01 has no new readings since August 2017 Gain access to SD-16-01 and
. : . ) connect to datalogger.
when casing cover was partially buried during
dam construction.
QPOs for the inclinometers have not been developed Potentiallv unstable condition not Develop QPOs for the
2017-02 since data is still being collected to establish the - n/a . nally inclinometers once the baseline 2 Q32018
. identified promptly. .
baseline. has been established.
The weirs at the toe of Site C and West Dam were Reinstate the weir at the toe of
damaged in 2017. Site C.
Potentially unstable condition not Establish baseline monitoring and
2017-03 . 13, 23 / . . 2 32018
The weir at the toe of the West Dam has been moved n'a measured. QPOs for weirs and consider Q
downstream to the other side of the road and is now automating to ensure continual
functioning again. data collection.
Increased potential for piping, and Review options to move pond
2017-04 Pond against upstream slope of Main Dam. 1to6 n/a potential increased zone of influence if | away from upstream slope of Main 4 Q32018
dam integrity is compromised. Dam.
Develop the current concept level
. closure plan into a more detailed
2017-05 Closure plan does not meet HSRC requirements. - HSRC, OMS n/a plan aligned with the current LOM 4 Q1 2019
strategy and HSRC requirements.
In 2014, flood protection berms were constructed along
the river near Elkford. The 2016 inundation study
i update (Golder 2017c) used the 2011 LiDAR, which did ) Update inundation study with 2017
2017-06 not include the flood protection berms. The inundation na na LiDAR for West Dam breach. 4 Q42018
study needs to be updated with the 2017 LiDAR data to
include the 2014 flood protection berms.
Priority Level Description
1 A high probability or actual dam safety issue considered immediately dangerous to life, health or the environment, or a significant risk of regulatory enforcement.
> If not corrected could likely result in dam safety issues leading to injury, environmental impact or significant regulatory enforcement; or, a repetitive deficiency that demonstrates a systematic breakdown of
procedures.
3 Single occurrences of deficiencies or non-conformances that alone would not be expected to result in dam safety issues.
4 Best Management Practice — Further improvements are necessary to meet industry best practices or reduce potential risks.

OMS = Operation, Maintenance,

and Surveillance; n/a = not applicable; QPOs = Quantitative Performance Objectives.
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7.0 CLOSURE ;

The reader is referred to the Study Limitations, which follows the text and forms an integral part of this report.

We trust that this report meets your present requirements. If you have any questions or requirements, please
contact the undersigned.

GOLDER ASSOCIATES LTD.

A\ 7,{' A

RN 7)4(‘/\ o _f‘
Malcolm Shang, B.Sc., P.Eng. Andy Haynes, P.Eng.
Geotechnical Engineer Principal, Senior Engineer

MS/AJH/it/cr/rs

https://golderassociates.sharepoint.com/sites/13539g/deliverables/issued/2017-130-r-rev0-2000-2017 dsi tsf/1778487-2017-130-r-rev0-2000-gho 2017 dsi tsf 27mar_18.docx
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STUDY LIMITATIONS

Golder Associates Ltd. (Golder) has prepared this document in a manner consistent with that level of care and
skill ordinarily exercised by members of the engineering and science professions currently practising under similar
conditions in the jurisdiction in which the services are provided, subject to the time limits and physical constraints
applicable to this document. No warranty, express or implied, is made.

This document, including all text, data, tables, plans, figures, drawings and other documents contained herein,
has been prepared by Golder for the sole benefit of Teck Coal Limited, Greenhills Operations. All third parties
relying on this document do so at their own risk.

This document represents Golder’s professional judgement based on the knowledge and information available at
the time of completion. The factual data, interpretations, suggestions, recommendations and opinions expressed
pertain to the specific project, site conditions, design objective, development and purpose described to Golder by
Teck Coal Limited, Greenhills Operations, and are not applicable to any other project or site location. In order to
properly understand the factual data, interpretations, suggestions, recommendations and opinions expressed in
this document, reference must be made to the entire document.

Teck Coal Limited, Greenhills Operations may make copies of the document in such quantities as are reasonably
necessary for those parties conducting business specifically related to the subject of this document or in support
of or in response to regulatory inquiries and proceedings. Golder is not responsible for any unauthorized use or
modification of this document. Electronic media is susceptible to unauthorized modification, deterioration and
incompatibility and therefore no party can rely solely on the electronic media versions of this document.
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APPENDIX A
Site Photographs

Deposition point

Photograph 1: Overview from rise of natural ground to the south, looking northeast. 21 September 2017.

.. .. | Site D Refuse Spoil

Photograph 2: Main Dam — overview from natural ground above west abutment, looking northeast. 21 September 2017.

27 March 2018
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APPENDIX A
Site Photographs

Photograph 3: Main Dam — overview of barge, looking southwest. 30 July 2017.

™ e
"
—

——

Photograph 4: Main Dam — overview of barge, east abutment, pond level indicator, and Photograph 5: Main Dam — upstream slope and crest, looking southwest. 21 September 2017.
natural ground north of GHO Tailings Pond, looking north. 21 September 2017.
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APPENDIX A
Site Photographs

i’

Coarse Coal .' = Clay till upstream
Refuse fill B blanket

Photograph 6: Main Dam — upstream slope, looking northeast. 30 July 2017. Photograph 7: Main Dam — crest, note clay till upstream blanket and coarse coal refuse fill, looking southwest. 30 July 2017.

Photograph 8: Main Dam — west abutment, looking west. 21 September 2017. Photograph 9: Site C — overview of Site C coarse coal refuse dump, looking northeast. 21 September 2017.

=
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APPENDIX A
Site Photographs

Site E Refuse Spoil

Photograph 10: Site D and E — overview of Site D and Site E coarse coal refuse spoils, looking northwest. 21 September 2017.

Repaired stormwater
runoff erosion

Upgraded seepage
collection channel

L

Regraded area to
avoid ponding of
stormwater runoff

Photograph 11: Site C — view of west side of refuse dump, looking east. 21 September 2017.

Site D Refuse Spoil

Photograph 12: Site C — view of new weir under construction on west side of refuse dump, looking north. 21 September 2017.

27 March 2018
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APPENDIX A
Site Photographs

| Repaired erosion |48

Upgraded seepage
collection channel

Photograph 13: Site C — repaired stormwater runoff erosion on west side of refuse dump, looking northwest. Photograph 14: Site C — view of upgraded seepage collection channel. Seepage water is red-brown. Looking northwest.
21 September 2017. 21 September 2017.

Upgraded seepage
collection channel

Photograph 15: Site C — upgraded seepage trench at toe of Site C refuse spoil, looking southwest. 21 September 2017. Photograph 16: Site C — weir at toe of Site C refuse spoil prior to trench upgrade, looking west. 30 July 2017.
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APPENDIX A
Site Photographs

Photograph 17: Historic 2012 Site C failure scarp and toe bulge, looking east. No significant change since 2012. 30 July 2017.

Photograph 18: West Dam — overview of upstream slope, looking northwest. 21 September 2017.
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APPENDIX A
Site Photographs

Photograph 19: West Dam — overview of downstream slope under construction, looking southeast. 21 September 2017.

Photograph 20: West Dam — downstream slope under construction, looking north. 21 September 2017.

27 March 2018 € - Golder
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APPENDIX A
Site Photographs

Photograph 21: West Dam — upstream slope, crest and north abutment looking north. 21 September 2017.

Boulder that

damaged weir

e

adl
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- e > 5

e

Photograph 23: West Dam — downstream slope at south abutment, looking west. Photograph 24: West Dam — view drainage channel along downstream slope at south abutment, looking east. 21 September 2017.
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APPENDIX A
Site Photographs

Photograph 25: West Dam — view of damaged weir in drainage channel along downstream slope at south abutment, looking north. 21 September 2017.

https://golderassociates.sharepoint.com/sites/13539g/deliverables/issued/2017-130-r-rev0-2000-2017 dsi tsf/appendices/appendix a/appendix a - site photographs.docx
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APPENDIX B1

Dam Inspection Report - Main Dam

Client: Teck Coal Limited
Project: GHO Annual Dam Safety Inspection
Location: Main Tailings Dam

Andy Haynes, P.Eng. and
Malcolm Shang
21 September 2017

GENERAL INFORMATION

Dam Type: Zoned Earth Fill

Weather Conditions: | Overcast, fog, light rain / snow

Temp:

| 0°C (average)

INSPECTION ITEM OBSERVATIONS/DATA PHOTO COMMENTS & OTHER DATA

1. DAM CREST 2,3,4,5,

6,7
m ~1mdam raisein 2017.

1.1 Crest Elevation (Till) El. 1,728.85 m CrestEl from Oct. 2017

GHO survey.
m Pond level from GHO GPS
reading in 21 Sept. 2017
. El. 1,724.8 - .
1.2 Reservoir Level / Freeboard Freeboard = 2.7 m 3,4 m  Minimum crest on Main
- Dam El. 1728.48 m limits
freeboard.
1.3 letange to Tailings Pond 0'm (at dam) 3,456
(if applicable)

1.4 Surface Cracking None

1.5 Unexpected Settlement None

1.6 Lateral Movement None

1.7 Other Unusual Conditions Yes . Un_der cor_lstructlon attime
of inspection.

2. UPSTREAM SLOPE 3,4,5,6

m Resloped above pond

2.1 Slope Angle 2H:1V 3,4,5,6 level, using riprap, since
2016 inspection.

m  Minor erosion visible.

2.2 Signs of Erosion Yes, minor 4 = Riprap was_bemg placed to
protect against future
erosion of the till layer.

2.3 Signs of Movement None

(Deformation)
2.4 Cracks None
25 F_ace L_|ner Condition N/A
(if applicable)
=
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APPENDIX B1

Dam Inspection Report - Main Dam

INSPECTION ITEM OBSERVATIONS/DATA PHOTO COMMENTS & OTHER DATA
m Atthe time of inspection,
2.5 Other Unusual Conditions Yes riprap was i_aelng placed to
protect against future
erosion of the till layer.
m Site C and Site D spoils
3. DOWNSTREAM SLOPE 2,9-13 buttress downstream
slope.
3.1 Slope Angle ~4 H:1V (overall)
m Erosion channels on Site C
3.2 Signs of Erosion None 11,13 ggg:?:g;%gfﬁi:;;ies
inspection.
3.3 Signs of Movement None
(Deformation)
3.4 Cracks None
m Site C downstream slope
3.5 Seepage or Wet Areas None was regraded since 2016
inspection to minimize
ponding.
3.6 Vegetation Growth No concern
m Site C and Site D spoils
3.7 Other Unusual Conditions Yes 2,10 buttress downstream
slope.
4. DOWNSTREAM TOE AREA 14 -16
m  Seepage from rock drains
below Site C and Site D
4.1 Seepage from Dam Yes 14 - 16 m  Seepage pipe ﬂ.XEd' and
seepage collection channel
has been upgraded since
2016 inspection.
4.2 Signs of Erosion None
4.3 \?\;g?:r()f Turbidity in Seepage None 14 -16
4.4 Discoloration/Staining Yes (red-brown) 14 - 16 - Red—browq staining along
seepage discharge path.
4.5 Outlet Operating Problem
(if applicable) N/A
m  Failure in surficial soils
4.6 Other Unusual Conditions Yes 17 beneath and dowpslope of
toe. No change since
2012.
5. ABUTMENTS 4,8
5.1 Seepage at Contact Zone None
(abutment/embankment)
5.2 Signs of Erosion None
=
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APPENDIX B1

Dam Inspection Report - Main Dam

INSPECTION ITEM OBSERVATIONS/DATA PHOTO COMMENTS & OTHER DATA
5.3 Excessive Vegetation None
5.4 Presence of Rodent Burrows | None
5.5 Other Unusual Conditions None
Tailings discharge point at
north side of impoundment
6. RESERVOIR 1,2-7 Tailings discharge point
has been moved about
250 m northwest of the
2016 location.
Resloped above pond
6.1 Stability of Slopes No concern level, using riprap, since
2016 inspection.
6.2 Floating Debris None
6.3 Other Unusual Conditions Yes 4 TARP warning levels
installed.
N/A. Emergency spillway Emergency spillway
7. EMERGENCY SPILLWAY/ removed near the south removed near the south
OUTLET STRUCTURE abutment of the West Dam abutment of the West Dam
in 2017 (prior to site visit) in 2017 (prior to site visit).
8. INSTRUMENTATION
10 VW piezometers
installed in 2011
(in standpipes) on dam
crest.
8.1 Piezometers Yes 12 VW piezometers
installed on dam crest and
Site C downstream slope
during Oct-Dec 2016 field
investigation.
8.2 Settlement Cells Yes Prisms A to H on dam
crest.
8.3 Thermistors None
8.4 Survey Monuments None
8.5 Accelerograph None
3 slope indicators and
. 2 inclinometer casings
8.6 Inclinometer None installed during Oct-Nov
2016 field investigation.
New flow weir installed on
the downstream slope of
the Site C refuse stockpile
8.7 Weirs and Flow Monitors Yes 12 FIOV\.’ weir damaged at ftoe
of Site C refuse stockpile
during the upgrade to the
seepage collection
channel.
=
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APPENDIX B1

Dam Inspection Report - Main Dam

INSPECTION ITEM OBSERVATIONS/DATA PHOTO COMMENTS & OTHER DATA
m VW piezometers included

8.8 Data Logger(s) Yes in GHO Geoexplorer
monitoring system.

m GPS#313 on barge to
monitor pond level.

8.9 Other Yes m GPS#319 and 320 on
Site C coarse refuse
stockpile.

9. DOCUMENTATION

9.1 Opera_t|on, Maintenance and = GHO (2017)

Surveillance (OMS) Manual Yes GHO SP&P No. 1543 v3
9.1.1 OMS Manual exists " ° Ve
9.1.2 OMS Plan reflects
i Yes
current dam conditions
9.1.3 Date of last revision March 2017
9.2 Elrgﬁr(gEeSg))/ Preparedness = GHO (2013a)
9.2 1 EPP Exists Yes m GHO SP&P No. 1583 vO0.
9.2.2 EPP Reflects Current In the process of being
Conditions updated.
9.2.3 Date of Last Revision 31 January 2013
10. NOTES
Inspector’s Signature Date: 27 March 2018

Gt
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APPENDIX B2

Dam Inspection Report - West Dam

Client: Teck Coal Limited By:
Project: GHO Annual Dam Safety Inspection  Date:
Location: West Tailings Dam

Andy Haynes, P.Eng. and
Malcolm Shang
21 September 2017

GENERAL INFORMATION

Dam Type: Zoned Earth Fill
Weather Conditions: | Overcast, light snow Temp: | 0°C (average)
INSPECTION ITEM OBSERVATIONS/DATA PHOTO COMMENTS & OTHER DATA
1. DAM CREST 1,18, 21,
22
B~ 1mdam raisein 2017.
1.1 Crest Elevation (Till) El. 1728.73 m Crest El from Oct. 2017
GHO survey.
m Pond level from GHO GPS
reading in 21 Sept. 2017.
. El. 1,724.8 . .
1.2 Reservoir Level / Freeboard Freeboard = 2.7 m m  Minimum crest on Main
' Dam El. 1728.48 m limits
freeboard.
1.3 D_|stan<_:e to Tailings Pond 5200 m 1
(if applicable)
1.4 Surface Cracking None
1.5 Unexpected Settlement None
1.6 Lateral Movement None
N/A. Temporary emergency m Temporary emergency
spillway removed near the spillway removed near the
1.7 Other Unusual Conditions south abutment of the West south abutment of the
Dam in 2017 West Dam in 2017
(prior to site visit) (prior to site visit).
2. UPSTREAM SLOPE 18, 21, 22
2.1 Slope Angle 2H: 1V 18, 21, 22
2.2 Signs of Erosion None
2.3 Signs of Movement None
(Deformation)
2.4 Cracks None
2.5 Face Liner Condition
. . N/A
(if applicable)
2.5 Other Unusual Conditions None
=
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APPENDIX B2

Dam Inspection Report - West Dam

INSPECTION ITEM OBSERVATIONS/DATA PHOTO COMMENTS & OTHER DATA
19, 20,
3. DOWNSTREAM SLOPE 23 24
m In process of widening
3.1 Slope Angle ~2t025H:1V downstream slope at time
of inspection.
3.2 Signs of Erosion None
3.3 Signs of Movement None
(Deformation)
3.4 Cracks None
3.5 Seepage or Wet Areas None
3.6 Vegetation Growth None
3.7 Other Unusual Conditions Yes . ;Jfrzﬂg;ggtrilg;r.uctlon attime
4. DOWNSTREAM TOE AREA 24,25
4.1 Seepage from Dam Yes, minor 24, 25 m Seepage in ditch at toe.
4.2 Signs of Erosion None
4.3 Signs of Turbidity in
Segepage Water ’ None 24,25
4.4 Discoloration/Staining None 24, 25
4.5 Outlet Operating Problem
(if applicable) N/A
4.6 Other Unusual Conditions Yes, minor 24,25 m  Weir damaged by boulder.
5. ABUTMENTS 21, 22
5.1 Seepage at Contact Zone None
(abutment/embankment)
5.2 Signs of Erosion None
5.3 Excessive Vegetation No 21,22
5.4 Presence of Rodent Burrows | None
5.5 Other Unusual Conditions None
m Tailings discharge point at
6. RESERVOIR 1,18 north side of
impoundment.
6.1 Stability of Slopes Stable = Natural slopes located
south of pond.
6.2 Floating Debris None
6.3 Other Unusual Conditions None

7. EMERGENCY SPILLWAY/
OUTLET STRUCTURE

N/A. Temporary emergency
spillway removed near the
south abutment of the West
Dam in 2017

(prior to site visit)

m Temporary emergency
spillway removed near the
south abutment of the
West Dam in 2017
(prior to site visit).

27 March 2018
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APPENDIX B2

Dam Inspection Report - West Dam

INSPECTION ITEM OBSERVATIONS/DATA PHOTO COMMENTS & OTHER DATA
8. INSTRUMENTATION
m 3 VW piezometers
8.1 Piezometers Yes (in standpipe) (each has
two depths) on dam crest.
m Prisms|to M on dam
8.2 Settlement Cells Yes crest.
8.3 Thermistors None
8.4 Survey Monuments None
8.5 Accelerograph None
8.6 Inclinometer None
8.7 Weirs and Flow Monitors Yes 24,25
m VW piezometers included
8.8 Data Logger(s) Yes in GHO Geoexplorer
monitoring system.
8.9 Other Yes m GPS#313 on barge to
' monitor pond level.
9. DOCUMENTATION
9.1 Operation, Maintenance, and
Surveillance (OMS) Manual Yes " ggg (SZIS(‘:?LLI?D)N 1543 v3
9.1.1 OMS Manual Exists " ° Ve
9.1.2 OMS Plan reflects
" Yes
current conditions
9.1.3 Date of Last Revision March 2017
9.2 Emergency Preparedness
ol ?EPF})’ P m  GHO (2013a)
9.2 1 EPP exists Yes m GHO SP&P No. 1583 vO.
9.2.2 EPP reflects current In the process of being
conditions updated.
9.2.3 Date of Last Revision 31 January 2013
10. NOTES
Dam construction underway during dam safety inspection.
Inspector’s Signature Date: 27 March 2018

Q}fkﬁmﬁ—

https://golderassociates.sharepoint.com/sites/13539g/deliverables/issued/2017-130-r-rev0-2000-2017 dsi tsf/appendices/appendix b/appendix b2 - dam inspection_west dam.docx
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B Initial Reading (Jan 2015)
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CRD = Cumulative Relative Displacement
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MAIN TAILINGS DAM INSPECTION CHECKLIST (Page 1 of 2)

Inspected By: _ Hanw Soante

inspection Date: Z 0 \L - ©49- 26

Inspection Time: 1 R geira{o]

Reviewed By:

Inspection Type: Routine  [__JEvent Driven

Review Date:

Are any of the following conditions apparent?
Crest:

Pond Level:

Surface Cracking / Scarps?

Settlement?

Depressions / Sinkholes?

Ruts?

Water Ponding?

Surface Protection Issues?

Concerning Vegetation?

Animal Burrows?

Movement Observed?

Y N
Weather / Visibility: X |Raining?
Saanrf 10 e X |Snow Covered?
From this inspection, is this dam safe? |X
Siteline Notification Required? X
Maintenance Work Required? <
Repair Log Entry Made? Do,
Work Order Created? >J

: Y N
Floating Debris? []
Estimated Freeboard: 5.0 A
Freeboard - Observations? {JL. 15 Lped

Site C: Y N NA
New Movement Detected?
Trees Indicating Movement?
Drain Pipe Broken?

Water Not Flowing in Ditch? :
V-Notch Weir Reading: 0.l

v

Note: How Much, Where and Direction on Map.
Upstream Slope: Y N NA Downstream Slope: Y&l TN N/A.
Slope Stability Issues? ][] Slope Stability Issues? ] K]
Bulges / Depressions? P Bulges / Depressions? ] PE
Slope Protection Issues? R Slope Protection Issues? AN
Signs of Erosion? RA| e Signs of Erosion? Y]
Concerning Vegetation? | Y N Concerning Vegetation? ] [X
Animal Burrows? Rd g Animal Burrows? LY é
Movement Observed? S Movement Observed? | Y] |25
Note: How Much, Where and Direction on Map. Note: How Much, Where and Direction on Map.
Instrumentation / Data: Y N NA AN N/A
Prism Stands Physical Issues? | | |X Piezometer Condtion Issues?
Prism Data Issues? | Y] E Protection / Casing Broken?
Changes in Prism Data Trend? >4 Manual Readings Taken?
Site C GPS Physical Issues? Ed Piezometer Data Issues?
Site C GPS Data Issues? I I oS Changes in Piezo Data Trend?
Changes in GPS Data Trend? <]
Comments:
‘Downstream Toe and Seepage: Y N NA
Wet areas or seepage on downstream slope/toe? S| L
Signs of Erosion? HEM
Signs of Foundation Movement {Toe Bulge / Heave / Tree Alignment)? ]I
Ponded water at the downstream toe? Y] X
Observed Piping? RS rd
If seepage is observed, complete the following and note location / extent on map: L L
Rate: Environment Notified? | Y] [N] 4
Appearance: Samples Requested? | Y] N L




MAIN TAILINGS DAM INSPECTION CHECKLIST (Page 2 of 2)
T T Lu R R el S .
ID':a;-lw de?igiencies on the map below. If necessary, indicate the path followed during the inspection

i

L |

| R

|t

Helpful Tips:

* Ensure all deficiencies are marked {included extent} on this map

* Use abbreviations or codes (if necessary) to reduce map clutter and reference these in the notes below
* Any significant concerns must be addressed immediately.

* Ensure photos are taken of all upstream and downstream slope conditions and any deficiencies

(Comments, Notes or Deficiencies Found:

- See O DeanwddT, o BROVED
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WEST TAILINGS DAM INSPECTION CHECKLIST (Page 1 of 2)

Inspected By: Maev. Simece Inspection Type: EIHoutine |:|Event Driven
Y N

Inspection Date; 2O\, - O%- 26 Weather / Visibility: >|Raining?

Svrrt S (e *JSnow Covered?
Inspection Time: |\ ® : H &

From this inspection, is this dam safe? |
Reviewed By: Siteline Notification Required? e

Maintenance Work Required?
Review Date: Repair Log Entry Made? >

Work Order Created?

Are any of the following conditions apparent?

Crest: N N/A Pond Level: Y N N/A
Surface Cracking / Scarps? __; > Floating Debris? |:| |::|
Settlement? | X Estimated Freeboard: H M

Depressions / Sinkholes? O P Freeboard - Observations? (Go=D

Ruts? E4

Water Ponding? Y] | GH 1 Road: Y. N NA
Surface Protection Issues? &l Signs of Deformation? <]
Concerning Vegetation? _|_ g Trees Indicating Movement? |

Animal Burrows? ki Culverts Blocked? =<
Movement Observed? Bt I Enl Sediment in Water Flow? | ]

Note: How Much, Where and Direction on Map V-Notch Weir Reading: [« 74 I A1
Upstream Slope: b YA N N/A Downstream Slope: LY EIEAN N/A
Slope Stability Issues? Y| X Slope Stability Issues? Y| |2
Bulges / Depressions? X Bulges / Depressions? hd
Slope Protection Issues? Rl i el Slope Protection Issues? | Y|
Signs of Erosion? ] < Signs of Erosion? | Y|
Coneerning Vegetation? Y| Concerning Vegetation? hd
Animal Burrows? [ i Animal Burrows? X
Movement Observed? RMNEs, Movement Observed? Y] IP%

Note: How Much, Where and Direction on Map. Note: How Much, Where and Direction on Map.
Instrumentation / Data: Y/ N N/A Y N N/A
Prism Stands Physical Issues? E Piezometer Condtion Issues?

Prism Data Issues? Protection / Casing Broken? [><]
Changes in Prism Data Trend? [ =< Manual Readings Taken? E3
Piezometer Data Issues? [ 5]
Changes in Piezo Data Trend?
Comments:
Downstream Toe and Seepage: Y. N NA
Wet areas or seepage on downstream slope/toe? B s
Signs of Erosion? A
Signs of Foundation Movement (Toe Bulge / Heave / Tree Alignment)? B Ed
Ponded water at the downstream toe? | X
Observed Piping? ] X
If seepage is observed, complete the following and note location / extent on map: iy —
Rate: Environment Notified? ] Y X
Appearance: Samples Requested? S e




Pond Map: ST T

Draw deficiencies on the map below. If necessary, indicate the path followed durlng the mspegtlo_ri I

T ’P'_-Iil' i

- —
g B R k]

Helpful Tips:
* Ensure all deficiencies are marked (included extent) on this map

* Use abbreviations or codes {if necessary) to reduce map clutter and reference these in the notes below
* Any significant concerns must be addressed immediately

* Ensure photos are taken of all upstream and downstream slope conditions and any deficiencies

‘Comments, Notes or Deficiencies Found:

- {o gk

WEST TAILINGS DAM INSPECTION CHECKLIST (Page 2 of 2)

__"'I
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MAIN TAILINGS DAM INSPECTION CHECKLIST (Page 1 of 2)

Inspected By: M, S B2 Inspection Type: [%]Routine [ _]Event Driven
Y N
Inspection Date:  2o\b-10-24 [ 2oiL~-11-03 Weather / Visibility: X |Raining?
Ceenre < |Snow Covered?

Inspection Time: o9 s

From this inspection, is this dam safe? |>¢
Reviewed By: Siteline Notification Required? X
Maintenance Work Required? >
Review Date: Repair Log Entry Made? >
Work Order Created? Srd

Are any of the following conditions apparent?

Crest: Y N NA Pond Level: YIEEN N/A
Surface Cracking / Scarps? B Floating Debris? I:I :|
Settlement? Al vl Estimated Freeboard: L &g
Depressions / Sinkholes? | Y| |2 Freeboard - Observations? (Goun
Ruts? ] X
Water Ponding? Rl B 4 Site C: Y N/A
Surface Protection Issues? Y] (X New Movement Detected?
Concerning Vegetation? il E4 Trees Indicating Movement?
Animal Burrows? hd E Drain Pipe Broken? >
Movement Observed? Hmid Water Not Flowing in Ditch? <
Note: How Much, Where and Direction on Map. V-Notch Weir Reading: o
Upstream Siope: YE N N/A Downstream Slope: YE N N/A
Slope Stability Issues? i1 Slope Stability 1ssues? Y]
Bulges / Depressions? | Y] ¥ Bulges / Depressions? ] P
Slope Protection Issues? Y| Slope Protection Issues?
Signs of Erosion? || ¢ Signs of Erosion? Z
Concerning Vegetation? | IX Concerning Vegetation? [ Yy L
Animal Burrows? I Animal Burrows? |
Movement Observed? 1N Movement Observed? || i
Note: How Much, Where and Direction on Map Note: How Much, Where and Direction on Map.
Instrumentation / Data: RS N I N/A BYSEN N/A
Prism Stands Physical Issues? | | [% Piezometer Condtion Issues? | |
Prism Data Issues? I . h¥A Protection / Casing Broken? | 1<
Changes in Prism Data Trend? | = Manual Readings Taken? | s
Site C GPS Physical Issues? L] Piezometer Data Issues? X
Site C GPS Data Issues? [ | % Changes in Piezo Data Trend?
Changes in GPS Data Trend? [ %]
Comments: __ e s Cespned Lol IJpu.
Downstream Toe and Seepage: aYE SN N/A
Wet areas or seepageson downstream slopeftoe? N o
Signs of Erosion? | L —
Signs of Foundation Movement (Toe Bulge / Heave / Tree Alignment)? REEs ki <
Ponded water at the downstream toe? Rd il o
Observed Piping? Rd i I
If seepage is observed, complete the following and note location / extent on map: I '
Rate: Environment Notified? | ][] v
Appearance: Samples Requested? R sl ol




MAIN TAILINGS DAM INSPECTION CHECKLIST (Page 2 of 2)

[Pond Map: G35 SRS CEs R et e MO 2 L o B L e R e
Draw deficiencies on the map below. If necessary, indicate the path followed during the inspection

T

Helpful Tips:

* Ensure all deficiencies are marked (included extent) on this map

* Use abbreviations or codes (if necessary) to reduce map clutter and reference these in the notes below
* Any significant concerns must be addressed immediately.

* Ensure photos are taken of all upstream and downstream slope conditions and any deficiencies

Comments, Notes or Deficiencies Found:

- ISEC o $RICE o0 O¢q 15T D FrmnSitmn wf Bdogy rdev D,
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WEST TAILINGS DAM INSPECTION CHECKLIST (Page 1 of 2)

Inspected By: M. 5cae/T

2016 - jof24/ 20164103

X5 R arky)

inspection Date:

Inspection Time:

Reviewed By:

Review Date:

Inspection Type: Eﬂoutine DEvent Driven
Y N

Weather / Visibility: Lx |Raining?
Ceepil < |Snow Covered?

From this inspection, is this dam safe? |.><

Siteline Natification Required? X

Maintenance Work Required?
Repair Log Entry Made?
Work Order Created?

KX |x

Are any of the following conditions apparent?

Crest: N/A

Pond Level: Y N N/A

Y N

Surface Cracking / Scarps? : Z Floating Debris? |:| |:]
Settlement? I i B Estimated Freeboard: ~ S 1
Depressions / Sinkholes? a7 E Freeboard - Observations?_uoee Q4o N DES--1c |
Ruts? 0 i 2
Water Ponding? = ([N GH 1 Road: Y N NA
Surface Protection Issues? e Signs of Deformation?
Concerning Vegetation? [ Trees Indicating Movement?
Animal Burrows? A Culverts Blocked?
Movement Observed? L Y| Z Sediment in Water Flow?

Note: How Much, Where and Direction on Map. V-Notch Weir Reading:
Upstream Slope: YA N N/A Downstream Slope: WY& TN N/A
Slope Stability Issues? I | 51255 Slope Stability Issues? | X
Bulges / Depressions? A4 Bulges / Depressions? | X
Slope Protection Issues? AR Slope Protection Issues? I I Bt
Signs of Erosion? . 1%e Signs of Erosion? [ |
Concerning Vegetation? RAENivd Concerning Vegetation? s
Animal Burrows? R i'd Animal Burrows? B e
Movement Observed? L1 LA Movement Observed? L1 [>9

Note: How Much, Where and Direction on Map. Note: How Much, Where and Direction on Map.
Instrumentation / Data: Y N N/A Y N N/A
Prism Stands Physical Issues? Piezometer Condtion Issues?
Prism Data Issues? Protection / Casing Broken?
Changes in Prism Data Trend? B > Manual Readings Taken? [N | <

Piezometer Data Issues? | %]
Changes in Piezo Data Trend? A

Comments: ¥ EED QR& M READmGS SoR  Nevbmap £
Downstream Toe and Seepage: YN N/A
Wet areas or seepage on downstream slopeftoe? S
Signs of Erosion? | <
Signs of Foundation Movement (Toe Bulge / Heave / Tree Alignment)? | Y| Z
Ponded water at the downstream toe? | | [
Observed Piping? HE3
If seepage is observed, complete the following and note location / extent on map: _

Rate: Environment Notified? ] L ol

Appearance: Samples Requested? I D




WEST TAILINGS DAM INSPECTION CHECKLIST (Page 2 of 2)

Pond Map:

Draw deficiencies on t_l'-lé_mgpi below. If nec;asgy, indicate the Eat_h followed -dL'l'rih-g't'he inspéEtign o

e

* j
Helpful Tips:
* Ensure all deficiencies are marked (included extent) on this map
* Use abbreviations or codes (if necessary) to reduce map ciutter and reference these in the notes below
* Any significant concerns must be addressed immediately.

* Ensure photos are taken of all upstream and downstream slope conditions and any deficiencies

Comments, Notes or Deficiencles Found:

- ERos o ScaR LMOBR PEYo up-t D Tof Of-EéiF,o Yy ﬂ.ﬁ-n.r? e s

b wite PRSECE  ScAR o~ D/S StfE 0viR  winTEs 2
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MAIN TAILINGS DAM INSPECTION CHECKLIST (Page 1 of 2)

Inspection Type:

Routine

Y N

Weather / Visibility:

C ePR’- L

Inspected By: ] SCAEf

Inspection Date: 2.0 Vhr-- |\~ 28
Inspection Time: "D 'DO

Reviewed By:

Review Date:

From this inspection, is this dam safe?

Siteline Notification Required?

Maintenance Work Required?
Repair Log Entry Made?
Work Order Created?

Raining?
Snow Covered?

<

|:| Event Driven

X

XX

Are any of the following conditions apparent?

Crest: BYAIN N/A Pond Level: Y N N/A
Surface Cracking / Scarps? | Y | Floating Debris? [¥] B [ena]
Settlement? I e Estimated Freeboard: 5.0 7
Depressions / Sinkholes? hd Freeboard - Observations? Cawg.

Ruts? | Y|

Water Ponding? | Y] Site C: Y N NA
Surface Protection Issues? hd New Movement Detected? B
Concerning Vegetation? el Trees Indicating Movement? X
Animal Burrows? ad Drain Pipe Broken? 5
Movement Observed? | Y] Water Not Fiowing in Ditch? A

Note: How Much, Where and Direction on Map. V-Notch Weir Reading: AL
Upstream Slope: Y N NA Downstream Slope: Y N NA
Slope Stability Issues? 0] = 1 Slope Stability Issues? || X
Bulges / Depressions? I Bulges / Depressions? | [x
Slope Protection Issues? R s Slope Protection Issues? || |
Signs of Erosion? i Eq Signs of Erosion? I
Concerning Vegetation? il Z Concerning Vegetation? | K
Animal Burrows? ] i Animal Burrows? oYa|
Movement Observed? L1 By Movement Observed? .

Note: How Much, Where and Direction on Map. Note: How Much, Where and Direction on Map.
Instrumentation / Data: Y N N/A Y N N/A
Prism Stands Physical Issues? | | Piezometer Condtion Issues?

Prism Data Issues? I Protection / Casing Broken?

Changes in Prism Data Trend? | | Manual Readings Taken? <

Site C GPS Physical Issues? | | Piezometer Data Issues?

Site C GPS Data Issues? [ ] Changes in Piezo Data Trend?

Changes in GPS Data Trend? | | [X _

Comments: _ Pgoaa READ WS > Mpu. oo v (Govd.

Downstream Toe and Seepage: YA e N N/A

Wet areas or seepage on downstream slope/toe? <

Signs of Erosion? Rd

Signs of Foundation Movement (Toe Bulge / Heave / Tree Alignment)? [ | :

Ponded water at the downstream toe? |

Observed Piping? |

If seepage is observed, complete the following and note location / extent on map: 0
Rate: Environment Notified? || —
Appearance: Samples Requested? | =




MAIN TAILINGS DAM INSPECTION CHECKLIST (Page 2 of 2)

Pond Map: SE Tt AV b e o OB e T e T
Draw deficiencies on the map below. If necessary, indicate the path followed during the inspection

Helpful Tips:
* Ensure all deficiencies are marked (included extent) on this map

* Use abbreviations or codes (if necessary) to reduce map clutter and reference these in the notes below
* Any significant concemns must be addressed immediately.

* Ensure photos are taken of all upstream and downstream slope conditions and any deficiencies

Comments, Notes or Deficiencies Found:

e Mo BB Zeigw DUE 7o Sruouo .




WEST TAILINGS DAM INSPECTION CHECKLIST (Page 1 of 2)

Inspected By: M Sener—

InspectionDate: 7 o Y16 - \\ - 2%

Inspection Time: Vhon NS

Reviewed By:

Inspection Type: Houtine DEvent Driven
Y N
Woeather / Visibility: X {Raining?
(el »|  |Snow Covered?

Review Date:

From this inspection, is this dam safe? |

Siteline Notification Required? <

Maintenance Work Required? ><

Repair Log Entry Made?

v
Waork Order Created? ~

Are any of the following conditions apparent?

N/A

Crest: Y

Surface Cracking / Scamps?

Seftlement?

Depressions / Sinkholes?

Ruts?

Water Ponding?

Surface Protection Issues?

Concerning Vegetation?

Animal Burrows?

Movement Observed?

PN PR KRz

Note: How Much, Where and Direction on Map.

Upstream Slope: Y N N/A

Slope Stability Issues?

Bulges / Depressions?

K1

Slope Protection Issues?

Signs of Erosion?

Concerning Vegetation?

Animal Burrows? :
Movement Observed? hd

Note: How Much, Where and Direction on Map.
Instrumentation / Data: N/A

Y N
Prism Stands Physical Issues? i
Prism Data Issues?
=

Changes in Prism Data Trend?

Pond Level:

Floating Debris?
Estimated Freeboard:;
Freeboard - Observations?

GH 1 Road:

Signs of Deformation?
Trees Indicating Movement?
Culverts Blocked?
Sediment in Water Flow?
V-Notch Weir Reading:

Downstream Slope:

Slope Stability Issues?

Bulges / Depressions?

Slope Protection Issues?

Signs of Erosion?

Concerning Vegetation?
Animal Burrows?
Movement Observed?

XXXy X |z

Note: How Much, Where and Direction on Map.

Y N/A

Piezometer Condtion Issues?
Protection / Casing Broken?
Manual Readings Taken?

Piezometer Data lssues?
Changes in Piezo Data Trend?

[Tl IxIx]=
k| X

Comments: KEPQ:'A-H s O - OpY . oo Gech

Downstream Toe and Seepage:
Wet areas or seepage on downstream slope/toe?
Signs of Erosion?

Signs of Foundation Movement (Toe Bulge / Heave / Tree Alignment)?

Ponded water at the downstream toe?
Observed Piping?

If seepage is observed, complete the following and note location / extent on map:

Rate:
Appearance:.

N/A

Environment Notified?
Sampies Requested?

HEpEEEEEE
L1 xKxIXIxl=

N




WEST TAILINGS DAM INSPECTION CHECKLIST (Page 2 of 2)
P T - : R .
'b‘r:aniv dé?igieﬁéieé on the map below. If necessary, indicate the path followed during the inspection

e

- L
Helpful Tips:
* Ensure all deficiencies are marked (included extent) on this map
* Use abbreviations or codes {if necessary) to reduce map clutter and reference these in the notes below
* Any significant concerns must be addressed immediately.

* Ensure photos are taken of all upstream and downstream slope conditions and any deficiencies

Comments, Notes or Deficiencies Found:




MAIN TAILINGS DAM INSPECTION CHECKLIST
mlv_. S_\._J\_'lm

inspected By:

Inspection Date:

20 V6 ~ \RIE D&

Inspection Time:  \ \

0O

Reviewed By:

(Page 1 of 2)

Review Date:

Are any of the following conditions apparent?

Inspection Type: Houtine DEvent Driven
Y N
Weather / Visibility: <|Raining?
CEPR_ >4 ' |Snow Covered?

From this inspection, is this dam safe? P

Siteline Notification Required? <

Maintenance Work Required? N
Repair Log Entry Made? <
Work Order Created? 2540

Crest: Y N N/A Pond Level: Y N N/A
Surface Cracking / Scarps? L L] L Floating Debris? P IE |:|
Settlement? Ll et RS = Estimated Freeboard: + &
Depressions / Sinkholes? 7 o I Freeboard - Observations?__ F2s2£0/ Snw,y (ostrs
Ruts? YT I
Water Ponding? Y1 L I Site C: Y N N
Surface Protection Issues? al > New Movement Detected? .
Concerning Vegetation? LI |l x Trees Indicating Movement? >
Animal Burrows? i [ i [ Drain Pipe Broken? >
Movement Observed? | S < Water Not Flowing in Ditch? o
Note: How Much, Where and Direction on Map. V-Notch Weir Reading: Sgno (Ounizep
Upstream Slope: BYSERINI N/A Downstream Slope: mYiR N, N/A
Slope Stability Issues? | 34 Slope Stability Issues? N
Bulges / Depressions? B j < Bulges / Depressions? Y] |N] e
Slope Protection Issues? RN b Slope Protection Issues? Y| e
Signs of Erosion? R I pved Signs of Erosion? hd i
Concerning Vegetation? || N X Conceming Vegelation? Rd >
Animal Burrows? [ | LN é Animal Burrows? | Y] N
Movement Observed? | | IN] Movement Observed? | Y] LN o
Note: How Much, Where and Direction on Map. Note: How Much, Where and Direction on Map.
Instrumentation / Data: Y N N/A Y N NA
Prism Stands Physical Issues? | | Piezometer Condtion Issues? i |
Prism Data Issues? - Protection / Casing Broken? .
Changes in Prism Data Trend? Manual Readings Taken? | IX
Site C GPS Physical Issues? Piezometer Data Issues? | E
Site C GPS Data Issues? | Changes in Piezo Data Trend? ]
Changes in GPS Data Trend?
Comments:
Downstream Toe and Seepage: BYSESNI N/A
Wet areas or seepage on downstream slopeftoe? (Y] N D
Signs of Erosion? I
Signs of Foundation Movement (Toe Bulge / Heave / Tree Alignment)? || N >
Ponded water at the downstream toe? [ | [ <~
Observed Piping? i [
If seepage is observed, complete the following and note location / extent on map: I
Rate: Environment Notified? I ><
Appearance: Samples Requested? || L <]

L=
.




MAIN TAILINGS DAM INSPECTION CHECKLIST (Page 2 of 2)

Pond Map:
Draw deficiencies on the map below. If necessary, indicate the path followed during the inspection

T

Helpful Tips:
* Ensure all deficiencies are marked (included extent) on this map

* Use abbreviations or codes (if necessary) to reduce map clutter and reference these in the notes below
* Any significant concerns must be addressed immediately.

* Ensure photos are taken of all upstream and downstream slope conditions and any deficiencies

.-.
_ rE
i
o

Comments, Notes or Deficiencies Found:
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WEST TAILINGS DAM INSPECTION CHECKLIST (Page 1 of 2)

Inspected By: Mace S anecze

Inspection Date: 20 06 - 12 - 1%

Inspection Time: \0 : 30

Reviewed By:

Review Date:

Inspection Type: Eﬂoutine [:IEvent Driven
Y N
Weather / Visibility: >4 Raining?
( At — <] |Snow Covered?

From this inspection, is this dam safe? | >4

Siteline Notification Required? Fa

Maintenance Work Required? W
Repair Log Entry Made? o
Work Order Created? o

Are any of the following conditions apparent?

Crest: B NE N/A Pond Level: Y N N/A
Surface Cracking/Scarps? [ | [[] [=< Floating Debris? [7] [NA]
Settlement? | Y] N > Estimated Freeboard: S+ mn
Depressions / Sinkholes? YN 3< Freeboard - Observations? {—sthe / Socws Cove
Ruts? Y] LN 1<
Water Ponding? L L] 2= GH 1 Road: Y N NA
Surface Protection Issues? | Y LM - Signs of Deformation?
Concerning Vegetation? | Y] N > Trees Indicating Movemnent?
Animal Burrows? | M | < Culverts Blocked?
Movement Observed? I I T O . Sediment in Water Flow? <
Note: How Much, Where and Direction on Map. V-Notch Weir Reading: WA =D S xd
Upstream Slope: Y N N/A Downstream Slope: N N/A
Slope Stability Issues? hd Slope Stability Issues? Dol )=
Bulges / Depressions? hd o Bulges / Depressions? | Yl LN S
Slope Protection Issues? | Y| > Slope Protection Issues? | Y] LN 5,
Signs of Erosion? | Y| A< Signs of Erosion? R <
Concerning Vegetation? hd A Concerning Vegetation? | Y] N -
Animal Burrows? ¥ Pt Animal Burrows? Y] N <\
Movement Observed? hd i Movement Observed? | Y] LN ><
Note: How Much, Where and Direction on Map. Note: How Much, Where and Direction on Map.
Instrumentation / Data: Y N N/A N N/A
Prism Stands Physical Issues? | | |4 Piezometer Condtion Issues? | | [x|
Prism Data Issues? X Protection / Casing Broken? [ | |
Changes in Prism Data Trend? | | |; Manual Readings Taken? . ><
Piezometer Data Issues? I P2X
Changes in Piezo Data Trend? La<]
Comments:
Downstream Toe and Seepage: SYaENIN| N/A
Wet areas or seepage on downstream slope/toe? | L S
Signs of Erosion? | L P
Signs of Foundation Movement (Toe Bulge / Heave / Tree Alignment)? ¥ [N] X
Ponded water at the downstream toe? - X<
Observed Piping? Y] [N B2
If seepage is observed, complete the following and note location / extent on map: _
Rate: Environment Notified? 1 L <
Appearance: Samples Requested? RN i <

L




WEST TAILINGS DAM INSPECTION CHECKLIST (Page 2 of 2)

Pond Map:
Draw deficiencies on the map below. If necessary, indicate the path followed during the inspection

Lo

i e
Helpful Tips:
* Ensure all deficiencies are marked (included extent) on this map
* Use abbreviations or codes (if necessary) to reduce map clutter and reference these in the notes below
* Any significant concerns must be addressed immediately.

* Ensure photos are taken of all upstream and downstream slope conditions and any deficiencies

Comments, Notes or Deficiencies Found:

~Sprpe CORLED. 9 oo juE 8 Wy v -




MAIN TAILINGS DAM INSPECTION CHECKLIST

Inspected By: Yrishn Sevdgy B o \ocore
LONVF— OGN —7_5
7 A0

Mark Slater

Inspection Date:

Inspection Time:

Reviewed By:

Review Date: 2017-01-31

Are any of the following conditions apparent?
[
S vy

N/A

=

Crest: Y

Surface Cracking / Scarps?

Settlement?

Depressions / Sinkholes?

Ruts?

Water Ponding?

Surface Protection Issues?

Concerning Vegetation?

Animal Burrows?

Movement Observed?
Note: How Much, Where and Direction on Map.

N/A

2 AN

Upstream Slope:
Slope Stability Issues?
Bulges / Depressions?
Slope Protection Issues?
Signs of Erosion?
Concerning Vegetation?
Animal Burrows?
Movement Observed?
Note: How Much, Where and Direction on Map.

N/A

=

Y
[Y]

S X [P |XA

Instrumentation / Data:

Prism Stands Physical Issues?
Prism Data Issues?

Changes in Prism Data Trend?
Site C GPS Physical I1ssues?
Site C GPS Data Issues?
Changes in GPS Data Trend?
Comments:

|-<

KD | [4=

b4
X

Downstream Toe and Seepage:
Wet areas or seepage on downstream slope/toe?
Signs of Erosion?

Signs of Foundation Movement (Toe Bulge / Heave / Tree Alignment)?

Ponded water at the downstream toe?
QObserved Piping?

If seepage is observed, complete the following and note location / exient on map:

Rate:
Appearance:

Inspection Type: Routine |:_|Event Driven
Y N

Weather / Visibility: 74 Raining?
-2 o\l | X] |Snow Covered?
From this inspection, is this dam safe? A
Siteline Notification Required? %
Maintenance Work Required? A

Repair Log Entry Made? P

Work Order Created? ~

7

Pond Level:
Floating Debris?
Estimated Freeboard:

(Page 1 of 2)

N

X [ 1]

N/A

Freeboard - Observations? Soauy CoIdraal

SiteC: Not stz
New Movement Detected?
Trees Indicating Movement?
Drain Pipe Broken?

Water Not Flowing in Ditch?
V-Notch Weir Reading:

Downstream Slope:
Slope Stability Issues?
Bulges / Depressions?
Slope Protection Issues?
Signs of Erosion?
Concerning Vegetation?
Animal Burrows?

Movement Observed?
Note: How Much, Where and

Piezometer Condtion Issues?
Protection / Casing Broken?
Manual Readings Taken?
Piezometer Data Issues?

Y N N/A
N N N/A
Y] [
_ | X
] ¥
] X
X
L Y4
] &
Direction on Map
M % N/A
(| X
I

_}5'

X

Changes in Piezo Data Trend?

Environment Notified?

Samples Requested?

z

o

i

w&mumw_mdm
HMO-2A Swce \/\Wr\%-gm%wb_&éﬁmmmm@&eﬁl

not orsved!.

<y



MAIN TAILINGS DAM INSPECTION CHECKLIST (Page 2 of 2)
Pond Map: fi® T i
'D‘r):w de?ir;iencies on the map below. If necessary, indicate the path followed during the inspection

- SR

Helpful Tips:
* Ensure all deficiencies are marked (included extent) on this map

* Use abbreviations or codes (if necessary) to reduce map clutter and reference these in the notes below
* Any significant concerns must be addressed immediately.

* Ensure photos are taken of all upstream and downstream slope conditions and any deficiencies

Comments, Notes or Deficiencies Found:

- a - — R\ (S YD V0 Soeie (o 0 AW O - A -

o -gl‘_‘_' A LSRN )
M Y-v= QOX 1™ S alTa'em M S 1Un"o 3 (1 n | B G covorcheade conedres e e
Cortimi @ ko vhentor o, OSSN0 o Cowagd 0eosniom CormQ

;‘).Dm%_/ime;@k\o’tO’b&‘CQﬁ




WEST TAILINGS DAM INSPECTION CHECKLIST (Page 1 of 2)

Inspected By: ristiny Sevidoy © @\"Qw Inspection Type: Routine |:|Event Driven
Y N
Inspection Date: 2.0\ - O\ ~ 2 S Weather / Visibility: | Raining?
~2C Croudy N Snow Covered?

Inspection Time: L 2D N /

From this inspection, is this dam safe?
Reviewed By: Mark Slater Siteline Notification Required? N

Maintenance Work Required? <
Review Date: 2017-01-31 Repair Log Entry Made? o

Work Order Created? ~

Are any of the following conditions apparent?

Crest: YA N N/A Pond Level: Y N N/A
Surface Cracking / Scarps? | Y [N e Floating Debris? I:l m{:
Settlement? | Y [N N Estimated Freeboard: \oD

Depressions / Sinkholes? [ Y] |N; X Freeboard - Observations?orn . ©001Qs0
Ruts? | Y N b &

Water Ponding? I I GH 1 Road: Y N NA
Surface Protection Issues? | Y| pad Signs of Deformation?

Concerning Vegetation? | Y| z Trees Indicating Movement?

Animal Burrows? Y] IN] LY Culverts Blocked?

Movement Observed? e N o't Sediment in Water Flow?

Note: How Much, Where and Direction on Map. V-Notch Weir Reading: 0.0L_o
Upstream Slope: Y N NA Downstream Slope: Y N N/A
Slope Stability Issues? Y] LN Slope Stability Issues? Y |
Bulges / Depressions? Y| [N W Bulges / Depressions? | Y|
Slope Protection Issues? [ Y| N X Slope Protection Issues? ad
Signs of Erosion? Y| [N] ~ Signs of Erosion? 4
Concerning Vegetation? ][R [ ] Concerning Vegetation? hd
Animal Burrows? hd X Animal Burrows? | Y| é
Movement Observed? ] A [ex Movement Observed? [ | [

Note: How Much, Where and Direction on Map. Note: How Much, Where and Direction on Map
Instrumentation / Data: Y. N N/A AV N N/A
Prism Stands Physical Issues? | | Piezometer Condtion Issues? | | ;L
Prism Data Issues? vl e Protection / Casing Broken? Y] |y ¥
Changes in Prism Data Trend? el Manual Readings Taken? hd i

Piezometer Data Issues? | N |
Changes in Piezo Data Trend? i

Comments: _Luost daon Lo
gé!!) ém by Y el EQSESE comsSse i m A o PLQ 10 dﬁ %GP #0""
VAR — V23U ‘e Gaocwplorer /hox upgrodes

N/A

I
{

Y

Downstream Toe and Seepage:

Wet areas or seepage on downstream slope/toe?

Signs of Erosion?

Signs of Foundation Movement (Toe Bulge / Heave / Tree Alignment)?

Ponded water at the downstream toe?

Observed Piping? [ ]

I seepage is observed, complete the following and note location / extent on map: Mot obRNUAd .
Rate: Environment Notified?
Appearance: Samples Requested?

I
LI DOAXAIN=




WEST TAILINGS DAM INSPECTION CHECKLIST (Page 2 of 2)

Pond Map: .
Draw deficiencies on the map below. If necessary, indicate the path followed during the inspection

T

T =
Helpful Tips:
* Ensure all deficiencies are marked (included extent) on this map
* Use abbreviations or codes (if necessary) to reduce map clutter and reference these in the notes below
* Any significant concerns must be addressed immediately.

* Ensure photos are taken of all upstream and downstream slope conditions and any deficiencies

Comments, Notes or Deficiencies Found:

= aaar cinovoal %! ood @ Nngrci od eme e /ol bes i n ato.d-N
oo ol clnoae quuxv-od oy o rrwohg \c\u\é\-ur‘\. "*} (a¥a)
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WEST TAILINGS DAM INSPECTION CHECKLIST (Page 1 of 2)

Inspected By: iy r Inspection Type: |Z/Floutine DEvent Driven
Y N
Inspection Date:  £pts 2\ , 2O\ Weather / Visibility: | Raining?
4 __%.‘:!r:\! L SUo0L A | |Snow Covered?

Inspection Time:  \ @ : \'S /

From this inspection, is this dam safe?
Reviewed By: Mark Slater Siteline Notification Required?

Maintenance Work Required?
Review Date: 2017-02-23 Repair Log Entry Made?

Work Order Created?

Are any of the following conditions apparent?
Crest: Y N N/A Pond Level: Yl N N/A

Surface Cracking/Scarps? [ | [ [X Floating Debris? O X O
Settlement? | Y] N ~ Estimated Freeboard: S Tees
Depressions / Sinkholes? Y] |IN] i Freeboard - Observations? <~ 5 conioinecd
Ruts? [ Y) IN] [
Water Ponding? NN GH 1 Road: Y N NA
Surface Protection Issues? [N ot Signs of Deformation? [N b &“’J;
Concerning Vegetation? RANEL b Trees Indicating Movement?
Animal Burrows? S i ¥ Culverts Blocked? N
Movement Observed? | Y] LN X Sediment in Water Flow?
Note: How Much, Where and Direction on Map. V-Notch Weir Reading: O.0O72.

SNOW o 5 00 Cancrn Vs . clooyoed 4o tatﬁrﬁ?@\d \oc
Upstream Slope: Y S N & N/A Downstream Slope: BY SN NA by
Slope Stability Issues? | Y] LN X Slope Stability Issues? [ Y] N QT
Bulges / Depressions? (YN % Bulges / Depressions? | Y] N 3(

Slope Protection Issues? Y Y 5 Slope Protection Issues? Y] N b
Signs of Erosion? RS N e Signs of Erosion? Y OIN] I
Concerning Vegetation? gl 1iE ¥ Conceming Vegetation? | Y LN ~
Animal Burrows? K| S 1N yd Animal Burrows? | Y| N N
Movement Observed? 2k Movement Observed? | Y] LN b4

Note: How Much Where and Direction on Map. Note: How Much, Where and Direction on Map.
SNeLD coered s 0o cc;nc.a.rr\s SHola SN Cornx gl IO CaNCRXNOS N =ole
Instrumentation / Data: N/A Y N/A
Prism Stands Physical Issues? Piezometer Condtion Issues? X
Prism Data Issues? Protection / Casing Broken? <
Changes in Prism Data Trend? Manual Readings Taken?

Piezometer Data Issues?
Priarm dodesy coamasierys) Changes in Piezo Data Trend?

Comments: § wiD-—\A 3 VR aue souicel shor-e (loss dhony 2\ ) cleka $Q§“,
WD =2A }12,5 eN0  CWArTO CCAS e L\me{.! Sodre. %QQS Y no :Qo..dLD%s

sSwee b VS/A;

WO- 34 3R Mokl Sarme dake aReS oS AARY \'@;') oMNarall deka \S Cconmisgene

Downstream Toe and Seepage

Wet areas or seepage on downstream slope/toe?

Signs of Erosion?

Signs of Foundation Movement (Toe Bulge / Heave / Tree Alignment)?

Ponded water at the downstream toe?

Observed Piping?

If seepage is observed, complete the following and note location / extent on map:
Rate: Environment Notified?
Appearance: Samples Requested?

-t

Sno— CaNed 5, Mo concorns siale .




WEST TAILINGS DAM INSPECTION CHECKLIST (Page 2 of 2)

Pond Map: . .
Draw deficiencies on the map below. If necessary, indicate the path followed during the inspection

Helpful Tips:

* Ensure all deficiencies are marked (included extent) on this map

* Use abbreviations or codes (if necessary) to reduce map clutter and reference these in the notes below
* Any significant concerns must be addressed immediately.

* Ensure photos are taken of all upstream and downstream slope conditions and any deficiencies

Comments, Notes or Deficiencies Found:

- Qiv— - A\ -l \O A -_ Ay AT o Oy O Y ‘h(‘\%l\r\a'*c'

0 Ve AV oyt N AV O 0 alaNal N ) o D

Coo OV K S O caoloake  \\Croase A\—\a..,o




MAIN TAILINGS DAM INSPECTION CHECKLIST (Page 1 of 2)

New Movement Detected?
Trees Indicating Movement?
?Drain Pipe Broken?

Surface Protection Issues?
Concerning Vegetation?
Animal Burrows?
Movement Observed?

Inspected By: Y st Swdo Y Inspection Type: Routine [ ]Event Driven
Y N
Inspection Date: X:_Q_\\ PRIt Weather / Visibility: | Raining?
’ mrﬁs L SLNOK Y| |Snow Covered?
Inspection Time: Y 00
From this inspection, is this dam safe?
Reviewed By: Mark Slater Siteline Notification Required?
Maintenance Work Required?
Review Date: 2017-02-23 Repair Log Entry Made?
Work Order Created?

Are any of the following conditions apparent?
Crest: Y N N/A Pond Level: Y N N/A
Surface Cracking / Scarps? 2 T i Floating Debris? r_—l [n] [yl
Settlement? | Y| [N Pl Estimated Freeboard:
Depressions / Sinkholes? [ Y [N b4 Freeboard - Observations? Eﬁ =;( co ConQradd
Ruts? RARE pad
Water Ponding? EE [ LA I "¢ Site C: Y

AL I I ¢

| X

| X

.S

Water Not Flowing in Ditch?
V-Notch Weir Reading:

Note: How Much, Where and Direction on Map. 37
<Sho_(oderecy 500 Coneor 0S cbsavwect

'Upstream Slope: Y2 o NI N/A Downstream Slope: N
Slope Stability 1ssues? [ Y] |N] g Slope Stability lIssues? hd
Bulges / Depressions? [ Y| [IN] pat Bulges / Depressions? hd
Slope Protection Issues? [ Y| [N X Slope Protection Issues? hd
Signs of Erosion? I I 0 e 4 Signs of Erosion? K
Concerning Vegetation? Y [N ¢ Concerning Vegetation? nd
Animal Burrows? (Y] |IN] N Animal Burrows? 1Y
Movement Observed? X Movement Observed? Y] [N
Note: How Much, Where and Direction on Map. Note: How Much, Where and Direction on Map.
S0LS. CoNNed’, No concoxr\s. ooseruid oL Cavgred S S0 v enasr
Instrumentation / Data: Yl N/A N/A

Piezometer Condtion Issues?
Protection / Casing Broken?
Manual Readings Taken?

< Piezometer Data Issues?
Changes in Piezo Data Trend?

Prism Stands Physical Issues?
Prism Data Issues?

Changes in Prism Data Trend?
Site C GPS Physical Issues?
Site C GPS Data lssues?
Changes in GP$ Data Trend?
Comments: 00y _

I
OV

Downstream Toe and Seepage: SO0 rOoNMese |

Y N
Wet areas or seepage on downstream slope/toe? l_( [ N
Signs of Erosion? >4 L]
Signs of Foundation Movement (Toe Bulge / Heave / Tree Alignment)? | Y| EN] pled
Ponded water at the downstream toe? | LN
Observed Piping? tal >_<_
If seepage is observed, complete the following and note location / extent on map: gy 'l |
Rate: Environment Notified? [ Y- |[N|
Appearance: Samples Requested? [ Y] N




MAIN TAILINGS DAM INSPECTION CHECKLIST (Page 2 of 2)

Pond Map:
Draw deficiencies on the map below. If necessary, indicate the path followed durlng the inspection

iy a e

Helpful Tips:
* Ensure all deficiencies are marked (included extent) on this map

* Use abbreviations or codes (if necessary) to reduce map clutter and reference these in the notes below
* Any significant concerns must be addressed immediately.

* Ensure photos are taken of all upstream and downstream slope conditions and any deficiencies

Comments, Notes or Deficiencies Found:
-— e iy Pt TN
WOy QWO Y it Cebhirwie To Oewsey

Do 0arne S!CFQ QEQQEJ goste sawele — <so\ovod owRasS o= COurmOe

el owrosiom ¢ Contiowag 12 poanuber

e aerankcdnoe §

c M0 -28 2B, SA Y SR ot e ooy
~ RN 2A o ok ey 2 c:\c.us =

O Caru e cladces m«-\u C_msxs’c&r\t { D\JL'-l:o\
NG oS el *-\r:\\goqldxoﬁ eroa-_o\

- 2\ N 220 GOS . dete PMSMMW_QM‘E
'_Qm&m_c\gﬁa_cm.s.\s;\:e
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WEST TAILINGS DAM INSPECT!ON CHECKLIS‘Tj (Page 1 of 2)

Inspected By: e Sound\Oyv Inspection Type: Routine [ ]Event Driven
Y N

Inspection Date: Yoo\ 12/ \ Weather / Visibility: Y]Raining?

AC j!(}ig!;c{)ﬁ | |Snow Covered?
Inspection Time: 1\ : \S

From this inspection, is this dam safe? X
Reviewed By: W Siteline Notification Required? h

' Maintenance Work Required? rAE7 “:-’“‘““Q
Review Date: 2017-03-27 Repair Log Entry Made? b4
Work Order Created?

Are any of the following conditions apparent?

Crest: 1YZEIN N/A Pond Level: Y AN N/A
Surface Cracking / Scarps? ad Floating Debris? |:| E |:|
Settlement? L) Estimated Freeboard: v A ey
Depressions / Sinkholes? % Freeboard - Observations? o=t SO W NN ¢ avlel rac\”,
Ruts? Mo Aot S CSaER oo
Water Ponding? GH 1 Road: \( N NA
Surface Protection Issues? % Signs of Deformation? K2 e
Concerning Vegetation? L Trees Indicating Movement? (w] [
Animal Burrows? ol e Culverts Blocked? - ﬂ
Movement Observed? %] Sediment in Water Flow? 9 L

Note: How Much, W?ere and Direction on Map. V-Notch Weir Reading: ~ .0\

=0 N QEL - <OR (ALY

Upstream Slope: e NE N/A Downstream Slope: RYSR NS N/A
Slope Stability Issues? K I i 2 Slope Stability Issues? EHR R b
Bulges / Depressions? | Y] | M Il Bulges / Depressions? 1 Ll XX
Slope Protection Issues? FigmET i b Slope Protection Issues? A (I I "4
Signs of Erosion? s Signs of Erosion? | L] X
Concerning Vegetation? e S b Concerning Vegetation? S T LI N
Animal Burrows? L L] I Animal Burrows? ] L]
Movement Observed? HEEERES Movement Observed? ] L ¥

Note: How Much, Where and Direction on Map Note: How Much, Where and Direition on Map.

SNOouw  Conexic TONOUD oY
Instrumentation / Data: LYSRN N/A Y N N/A
Prism Stands Physical Issues? z Piezometer Condtion Issues? | |
Prism Data Issues? | X Protection / Casing Broken? [ |
Changes in Prism Data Trend? >4 Manual Readings Taken? [ |
Piezometer Data Issues?
Changes in Piezo Data Trend?

Commentsi= yi~=dtoe oo Ot

OO ok oy o 0 51:!’1;1‘: Oy CONCOTOS,
'S — i -, = LS * F -

1 COrn Oy -

o

Downstream Toe and Seepage: —.\ou—- Couwered\” o comearns
Wet areas or seepage on downstream slope/toe? coeeryec) .
Signs of Erosion?

=h=

Signs of Foundation Movement (Toe Bulge / Heave / Tree Alignment)? : [ X<

Ponded water at the downstream toe? | | X

Qbserved Piping? L] [

If seepage is observed, complete the following and note location / extent on map: I

Rate: Environment Notified? | 1] | N
Appearance: Samples Requested? | W \




WEST TAILINGS DAM INSPECTION CHECKLIST (Page 2 of 2)

Pond Map: . :
Draw deficiencies on the map below. If necessary, indicate the path followed during the inspection

T

Fr :
¥

et
L

Helpful Tips:

* Ensure all deficiencies are marked (included extent) on this map

* Use abbreviations or codes (if necessary) to reduce map clutter and reference these in the notes below
* Any significant concerns must be addressed immediately.

* Ensure photos are taken of all upstream and downstream slope conditions and any deficiencies

Comments, Notes or Deficiencies Found:




MAIN TAILINGS DAM INSPECTION CHECKLIST (Page 1 of 2)

Inspected By:

L0 e el S B

Inspection Date:

Inspection Time:  \M,  : MY

Reviewed By: W
(

Review Date: 2017-03-27

Inspection Type: Routine I:‘ Event Driven
Y N
Weather / Visibility: “XJ|Raining?
AT .J,-J\;Qrca‘-‘q#: MSnow Covered?
/
From this inspection, is this dam safe? [
Siteline Notification Required? A
Maintenance Work Required?
Repair Log Entry Made? by
Work Order Created? ~

Are any of the following conditions apparent? :

=

Crest:

Surface Cracking / Scarps?

Settlement?

Depressions / Sinkholes?

Ruts? =20

Water Ponding? ¢ouQxs0o.

Surface Protection issues?

Concerning Vegetation?

Animal Burrows?

LILT BT TT =

<¢<<§g{x<§

Movement Observed?

Note: How Much, Where and Direction on Ma

SOOLD Q;}.Qro.c\) ﬁDC_O’\CDI(\S
Upstream Slope: N

secvaal

Slope Stability Issues?

Bulges / Depressions?

Slope Protection Issues?

Signs of Erosion?

Concerning Vegetation?

Animal Burrows?

)<7<><:><x><7<§

Movement Observed?

Note: How Much Where and

SO0 neRae:
Instrument%lion ! DatJ

=

ecti

=
3
o
3
=
o
°

'2
g
p
5

£
b=

Prism Stands Physical Issues?

Prism Data Issues?

Changes in Prism Data Trend?

Site C GPS Physical Issues?

Site C GPS Data Issues?

LTI

XAl IXIXEA=

Changes in GPS Data Trend?

Commentss.

O~

Downstream Toe and Seepage:
Wet areas or seepage on downstream slopeftoe?
Signs of Erosion?

Signs of Foundation Movement (Toe Bulge / Heave / Tree Alignment)?

Ponded water at the downstream toe?
Observed Piping?

If seepage Is observed, complete the following and note location / extent on map:

Rate:
Appearance:

Pond Level:
Floating Debris?
Estimated Freeboard: 3

Freeboard - Observations? .

o dobes cogerueal
Site C: o usved) - Y
New Movement Detected?

Trees Indicating Movement?

Drain Pipe Broken?

Water Not Flowing in Ditch?
V-Notch Weir Reading:

o

N

H
=
1

Downstream Slope:
Slope Stability Issues?
Bulges / Depressions?
Slope Protection Issues?
Signs of Erosion?
Concerning Vegetation?
Animal Burrows?
Movement Observed?
Note: How Much, Where and

Piezometer Condtion Issues?
Protection / Casing Broken?
Manual Readings Taken?
Piezometer Data |ssues?
Changes in Piezo Data Trend?

LITITIT]=

Direction on Ma
SNCLD COWRILet; 0O c:cr;cr;r 0%

XX =

-

LINOY OGO TNS

O-L"tc"‘*« 2_11: h Ly mm TN O R X

Y

Environment Notified?
Samples Requested?

Ll

N/A
N

e
»
<




MAIN TAILINGS DAM INSPECTION CHECKLIST (Page 2 of 2)

Pond Map:
Draw deficiencies on the map below. If necessary, indicate the path followed during the inspection

_—

Helpful Tips:

* Ensure all deficiencies are marked (included extent) on this rmap

* Use abbreviations or codes (if necessary) to reduce map clutter and reference these in the notes below
* Any significant concerns must be addressed immediately.

* Ensure photos are taken of all upstream and downstream slope conditions and any deficiencies

i -
—J‘wﬁf"“";:‘ﬂ_ |

Comme @ls, Notes or Deficiencies Found: =
e~ w o0l

i TR e e T a thc;*\ C‘v\— C 0% \:(ﬁ"u A VTR e, o
SO YO VA Y =




WEST TAILINGS DAM INSPECTION CHECKLIST, (Page 1 of 2)

ey Ssoadloic
1OV ~ Aoe -7\
\G MO
e

2017-06-29

Inspected By:

Inspection Date:

Inspection Time:

Reviewed By:

Review Date:

Inspection Type: Routine l:| Event Driven
Y N

Weather / Visibility: X |Raining?

CROCCCSd F#%%us A _SPrErw%(.:,:?yered?

From this inspection, is this dam safe? [|X

Siteline Notification Required? N

Maintenance Work Required? Y.

Repair Log Entry Mads? S
Work Order Created? [

Are any of the following conditions apparent?

Crest: N/A
Surface Cracking / Scarps?
Settlement?

Depressions / Sinkholes? (KQ',,
Ruts? R
Water Ponding? ﬁgﬁf@“”
Surface Protection Issues?
Concerning Vegetation?

Animal Burrows?

Movement Observed?

Note: How Much, Where and Direction on Map.

Upstream Slope: Y N N/A
Slope Stability Issues?
Bulges / Depressions?
Slope Protection Issues?
Signs of Erosion?
Concerning Vegetation?
Animal Burrows?
Movement Observed? md
Note: How Much, Where and Directio

[ PRI =<
P e S I I PP

DX PXIXPARE [

=2

on Map.

Instrumentation / Data: Y N/A
Prism Stands Physical Issues?
Prism Data Issues?

Changes in Prism Data Trend?

=z

Comments: .
;ﬁgj.—t“&"’ Ty C O O
]

Pond Level: Y N N/A
Floating Debris?
Estimated Freeboard:
Freeboard - Observations?

GH 1 Road: Y
Signs of Deformation?

Trees Indicating Movement?
Culverts Blocked?

Sediment in Water Flow? 55 <a_

V-Notch Weir Reading: [, O3~ O
N/A

Downstream Slope;

Slope Stability Issues?

Bulges / Depressions? o

Slope Protection Issues?

Signs of Erosion? SR We

Concerning Vegetation?

Animal Burrows?

Movement Observed? L1 X
Note: How Much, Where and Directioq_on Map.

Y N/A

| [ K b=
x| X[ P<f=z

Piezometer Condtion Issues?
Protection / Casing Broken?
Manual Readings Taken?
Piezometer Data |ssues?
Changes in Piezo Da}a Trend?

<

XXIXIN] =

Downstream Toe and Seepage:
Wet areas or seepage on downstream slope/toe?
Signs of Erosion?

4
Signs of Foundation Movement (Toee(;lfulay Heave / Tree Alignment)? So2 v2ulisc

Ponded water at the downstream to
Observed Piping?

If seepage is observed, complete the following and note location / extent on map:

Rate:
Appearance:

N/A

Environment Notified?

Samples Requested?
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Pond Map: e

WEST TAILINGS DAM INSPECTION CHECKLIST (Page 2 of 2)

1
Draw deficiencies on thé'n'iép below. 'If‘ﬁ'éé'essarﬁ, indicate the 'p'é't'h-fbil'bv-véd- d-ui"i_rflé"tl';é iI:I.SBEC.:-t.iCiH S

Helpful Tips: |
* Ensure all deficiencies are marked (included extent) on this map

* Use abbreviations or codes (if necessary) to reduce map clutter and reference these in the notes below
* Any significant concerns must be addressed immediately.

* Ensure photos are taken of all upstream and downstream slope conditions and any deficiencies

Comments, Notes or Deficiencies Found: = 2

M lelel}
12N

Shight voll o Ixylge v coonstroom Rieng . hollogon WHD < m.‘i}('ﬁ
J [/ 1S 0hi-ly A e
<O gt AE:M W=\ An 2 ACL AN O 3\093,' coovten B &dh
faatalatll Yo alls o mlll ol aX="m (0¥ Vsl file an = Th«Ta mie)

) =
L oG o,y

g@ \Grol Gy (o gb goﬁdﬁdi (=N "N
0

| X oot olockodd/ coyoedd




MAIN TAILINGS DAM INSPECTION CHECKLIST (Page 1 of 2)

Inspected By: Sy el Inspection Type: Routine |:|Event Driven
Y N
Inspection Date: _2.O\} — Aqe -~ 2o Weather / Visibility: > |Raining?
i faYddale'™w b Snow Covered?

Inspection Time: | | : 2O p:w-bci

From this inspection, is this dam safe? |“&
Reviewed By: //ﬁt’f Siteline Notification Required? X

Maintenance Work Required? K
Review Date: 2017-06-29 Repair Log Entry Made? .

Work Order Created? b4

Are any of the following conditions apparent?

Crest: BYSEN N/A Pond Level: Y N N/A
Surface Cracking / Scarps? E Floating Debris? vl B [a]
Settlement? kd Estimated Freeboard: 9,5
Depressions / Sinkholes? Bl (54 Freeboard - Observations?
Ruts? I 4
Water Ponding? | X Site C: N/A
Surface Protection Issues? | X New Movement Detected?
Concerning Vegetation? | [ Trees Indicating Movean_'égnt?
Animal Burrows? o | B i Drain Pipe Broken? ra_qc...("SL
Movement Observed? 4 Water Not Flowing in Ditch?

Note: How Much, Where and Direction on Map. V-Noich Weir Reading:
Upstream Slope: WYaE N N/A Downstream Slope: RY N N/A
Slope Stability Issues? i Slope Stability Issues? ] X
Bulges / Depressions? e Bulges / Depressions? | X
Slope Protection Issues? | A Slope Protection Issues? | X
Signs of Erosion? Faucrse. Al L Signs of Erosion? RS I ey
Concerning Vegetation? | X Concerning Vegetation? B P B
Animal Burrows? I e Animal Burrows? I S
Movement Observed? I e Movement Observed? W

Note: How Much, Where and Direction on Map. Note: How Much, Where and Direction on Map.
Instrumentation / Data: Y N/A N/A

Prism Stands Physical Issues?
Prism Data Issues?

Changes in Prism Data Trend?
Site C GPS Physical Issues?
Site C GPS Data Issues?
Changes in GPS Data Trend?
Comments:

5 AR X XXX 2

Piezometer Condtion Issues?
Protection / Casing Broken?
Manual Readings Taken?
Piezometer Data Issues?
Changes in Piezo Data Trend?

S T M

) : Jahy

ne 294 00 p P P

Downstream"ﬁ?é“and Seepagg'gI SRRttt = L\....nmng 2 / foxl 5 NIA ‘f.«%&&'

Welt areas or seepage on downstream slopeftoe? | X v dﬁj\"

Signs of Erosion? A 4 rond
Signs of Foundation Movement (Toe Bulge / Heave / Tree Alignment)? | X

Ponded water at the downstream toe? [ |

Observed Piping? [ | ﬁ
If seepage is observed, complete the following and note location / extent on map: I
Rate: Environment Notified? I
Appearance: Samples Requested? I




MAIN TAILINGS DAM INSPECTION CHECKLIST (Page 2 of 2)

Pond Map
Draw deficiencies on the map below. If necessaly, indicate the path followed dunng the mspectlon
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Helpful Tips: A arosien

* Ensure all deficiencies are marked (included extent) on this map

* Use abbreviations or codes (if necessary) to reduce map clutter and reference these in the notes below
* Any significant concerns must be addressed immediately.

* Ensure photos are taken of all upstream and downstream slope conditions and any deficiencies

Comments, ‘Notes or Deficiencies Found
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MAIN TAILINGS DAM INSPECTION CHECKLIST

(Page 1 of 2)

Inspection Type: Routine |:| Event Driven
Y N

Weather / Visibility’ _ARaining?

Owrcast  AC Snow Covered?

Inspected By: b Sowdor
Ol — O)
Inspection Date: 2.0\ — S5—=-
Inspection Time: O . uo
Reviewed By: W
(
Review Date: 2017-06-29

Are any of the following conditions apparent?
Crest: N/A

|z

|

\

el

Surface Cracking / Scarps?*

Settlement?

Depressions / Sinkholes?

Ruts?

Water Ponding?

Surface Protection Issues?

ANAVANAVANEY

Concerning Vegetation?

N

Animal Burrows?

LI ET N<

Movement Observed?

Note: How Much, Where and Direction on Map.

Upstream Slope: Y N N/A

Slope Stability Issues?

Bulges / Depressiocns?

Slope Protection Issues?

Signs of Erosion? 383, s¢ 4.

Concerning Vegetation?

Animal Burrows?

NN

Movement Observed?

Note: How Much, Where and Direction on Map.

Prism Stands Physical Issues?

Prism Data Issues?

Changes in Prism Data Trend?

Site C GPS Physical Issues?

Site C GPS Data Issues?

Changes in GPS Data Trend?

From this inspection, is this dam safe? =

Siteline Notification Required?

Maintenance Work Required?
Repair Log Entry Made?
Work Order Created?

Pond Level;
Floating Debris?
Estimated Freeboard:

Freeboard - Observations?

Site C:
New Movement Detected?
Trees Indicating Movement?
Drain Pipe Broken?

Water Not Flowing in Ditch?
V-Notch Weir Reading:

wisved daee 2/ \:)(

Downstream Slope:
Slope Stability Issues?
Bulges / Depressions?
Slope Protection Issues?
Signs of Erosion? \an.uarat
Concerning Vegetation?
Animal Burrows?
Movement Observed?
Note: How Much, Where and

ARAVE NANE

Direction on Map.

Instrumentation / Data: Y N N/A Y N N/A

ad Piezometer Condtion Issues?

| V] . Protection / Casing Broken?

Manual Readings Taken?
|l Piezometer Data Issues? |

[ | = Changes in Piezo Data Trend?

ud Measure Barge GPS height above water. _ 2t-isges
Comments: 9 0103 ASSads ‘e u_“l%_ T ed S lalenl

N/A

Downstream Toe and Seepage:
Wet areas or seepage on downstream slope/toe?
Signs of Erosion?

Signs of Foundation Movement (Toe Bulge / Heave / Tree Alignment)?

Ponded water at the downstream toe?
Ohserved Piping?

If seepage is observed, complete the following and note location / extent on map:

Rate:
Appearance:

Environment Notified?
Samples Requested?
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MAIN TAILINGS DAM INSPECTION CHECKLIST (Page 2 of 2)
quw&ntﬁigi"énéi'é-s_dn the fﬁép below. If ﬁeﬁessa_ry,_inaicété the ;_)at_h folleJeJEluringT’té in_épectic;n

Helpful Tips:
* Ensure all deficiencies are marked (included extent} on this map

* Use abbreviations or codes (if necessary) to reduce map clutter and reference these in the notes below
* Any significant concerns must be addressed immediately.

* Ensure photos are taken of all upstream and downstream slope conditions and any deficiencies

‘Comments, Notes or Deficiencies Found:
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WEST TAILINGS DAM INSPECTION CHECKLIST (Page 1 of 2)

Inspected By: _{rshies Sonwa\o X

Co—0O|
Inspection Date: 2O \ T ——E5 S m—tnl—
Inspection Time: O : Y O
Reviewed By: W
Review Date: 2017-06-29

Inspection Type: I:Iﬂoutine Event Driven
Y N,
Weather / Visibility: Raining?

C\orCOst ", A'C ’ 1Snow Covered?

rd

From this inspection, is this dam safe?

Siteline Notification Required?

Maintenance Work Required? ]
Repair Log Entry Made? L~
Work Order Created? L~

Are any af the following conditions apparent?

Crest: con Yo N NA Pond Level: Y N N/A
Surface Cracking / Scarps'?ﬂl-*”L!-SE“T | N | Floating Debris? |:| Z [__—I
Settlement? L | B Estimated Freeboard: ~ ey
Depressions / Sinkholes? I . P Freeboard - Observations?
Ruts? P
Water Ponding? ] é GH 1 Road: N _ N/A
Surface Protection Issues? | Signs of Deformation? ;
Concerning Vegetation? | Z Trees Indicating Movement? E L]
Animal Burrows? L[} = Culverts Blocked? y
Movement Observed? [ ] (.é Sediment in Water Flow? Eil

Note: How Much, Where and Direction on Map. V-Notch Weir Reading: &Y = o oy s
Upstream Slope: NN N/A Downstream Slope: Y N N/A
Slope Stability Issues? || Z Slope Stability Issues?
Bulges / Depressions? || L Bulges / Depressions? 2 oty se. LT
Slope Protection Issues? | e Slope Protection Issues?
Signs of Erosion? (Q_qc_r“bL T (N} Signs of Erosion? SERarse.
Concerning Vegetation? | Z Concerning Vegestation? 7 i
Animal Burrows? - Animal Burrows? |~
Movement Observed? : Z Movement Observed? i v

Note: How Much, Where and Direction on Map. Note: How Much, Where and Direction on Map.
Instrumentation / Data: Y N N/A N/A
Prism Stands Physical Issues? Piezometer Condtion lssues?
Prism Data Issues? Protection / Casing Broken?
Changes in Prism Data Trend? Manual Readings Taken?

Piezometer Data Issues?
Changes in Piezo Data Trend?

Comments:
Downstream Toe and Seepage: N N/A
Wet areas or seepage on downstream slopeftoe? T
Signs of Erosion? -~
Signs of Foundation Movement (T@ / Heave / Tree Alignment)? m &%m :
Ponded water at the downstream to Ar A e
Observed Piping? ]
If seepage is observed, complete the following and note location / extent on map: L

Rate: Environment Notified? | NJ|

Appearance: Samples Requested? 3 | IV | \




WEST TAILINGS DAM INSPECTION CHECKLIST (Page 2 of 2)

[PondMan: e e s e s pegeemen) o & o TR %
Draw deficiencies on the map below. lf necessary, indicate the path followed during the inspection
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Helpful Tips:
* Ensure all deficiencies are marked (included extent) on this map
* Use abbreviations or codes {if necessary) to reduce map clutter and reference these in the notes below
* Any significant concerns must be addressed immediately.
* Ensure photos are taken of all upstream and downstream slope conditions and any deficiencies
Comments, Notes or Deficiencies Found: A i e < ST
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MAIN TAILINGS DAM INSPECTION CHECKLIST (Page 1 of 2)

Inspected By: Crstm Seawdose

Inspection Date:

10\F —Dlo—- 1o

Inspection Time: !i p L\S

Reviewed By: Mark Slater

Review Date: 2017-06-29

From this inspection, is this dam safe?

Inspection Type: Dﬁoutine DEvent Driven
Yo Ney
Weather / Visibility: iRaining?
8 /Ra TS Snow Covered?
T wd

Siteline Notification Reguired?

Maintenance Work Required?
Repair Log Entry Made?
Work Order Created?

SEA

Are any of the following conditions apparent?

=

N/A

Crest: Y \r%u@.x%_ Y
Surface Cracking écarps

Settlement?

Depressions / Sinkholes?

Ruts?

Water Ponding?

Surface Protection Issues?

Concerning Vegetation?

Animal Burrows?
L & o N T

EREEE BE

NANNANNNE

Movement Observed?. e\

Note: How Much, Where and Directio

=2

on Map.

Upstream Slope:

N/A

Slope Stabllity Issues?

Bulges / Depressions?

Slope Protection Issues?

Signs of Erosion? S%Qm_ ]

Concerning Vegetation?

Animal Burrows?

Movement Observed? Jiocoved

LN
DOAN NN\N=

w]

Note: How Much, Where and Direction on Map.

Instrumentation / Data:

|-<

N/A

Prism Stands Physical Issues?

Prism Data Issues?

Changes in Prism Data Trend?

Site C GPS Physical Issues?

Site C GPS Data Issues?

DNYNNNNZ

Changes in GPS Data Trend?

Comments: = =

Ceste
Downstream Toe and Seepage:
Welt areas or seepage on downstream slope/toe?
Signs of Erosion?

Signs of Foundation Movemenit (Toe Bulge / Heave / Tree Alignment)?

Ponded water at the downstream toe?
Observed Piping?

If seepage is observed, complete the following and note location / extent on map:

Rate:
Appearance:

Pond Level:
Floating Debris?
Estimated Freeboard:

Y
L]

b =

=
B

Freeboard - Observations?

Site C:

New Movement Detected?
Trees Indicating Movement?
Drain Pipe Broken?

Water Not Flowing in Ditch?

Y

V-Notch Weir Reading: %
O .\

Downstream Slope: Y
Slope Stability Issues?
Bulges / Depressions?
Slope Protection Issues?
Signs of Erosion? ?‘iﬁ"wm )
Concerning Vegetation?
Animal Burrows?
Movement Observed‘?dr;&"fg‘:\ '

Note: How Much, Where and

ENENE
NNNE

o

irecti

Piezometer Condtion Issues?
Protection / Casing Broken?
Manual Readings Taken?
Piezometer Data Issues?
Changes in Piezo Data Trend?

NN <

Measure Barge GPS height above water:

e |

N

o
=

7

on Map.

N/A

B S o]

AL

Environment Notified?
Samples Requested?

N

oo = p\ros Ly apng

N/A
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MAIN TAILINGS DAM INSPECTION CHECKLIST  (Page 2 of 2)

Pond Map:
Draw deficiencies on the map below. If | necessary, indicate the path followed durlng the lnspectlon

Helpful Tips:

* Ensure all deficiencies are marked (included extent} on this map O — grotiem

* Use abbreviations or codes (if necessary) to reduce map clutter and reference these in the notes below
* Any significant concerns must be addressed immediately.

* Ensure photos are taken of all upstream and downstream slope conditions and any deficiencies

Comrnents Notes or Deﬂciencies Found

_ﬂﬁf’“"" 3

'(ﬂ \_Apshream s\\,\mfb

o tiooos t"c.f\pl_(\ pe.srey Shewal

TN u@

L.am'\"t"ﬂotlﬁ Q\gfg_

— ProSag onenun o \S Qr"u <

ﬂ.m_xr*hm

= A [T g C
_nnnmﬁ‘,% %En \:,e Jots s Variav-te| r\._.\nna CenSi e S o

corn OnEnms A -C ¢ ceotoenald 40

falain e T a VU =)

con 'k\'\m_t\cf:w .




WEST TAILINGS DAM INSPECTION CHECKLIST (Page 1 of 2)

Inspected By: Viehy S = *Bm inspection Type: Q’Routine |:|Event Driven
Y N
Inspection Date: 1O\ 3 — O — Lio Weather / Visibility: /|Raining?
AT ;ﬁx@i _ Snow Covered?

Inspection Time: MG E

From this inspection, is this dam safe? l/
Reviewed By: Mark Slater Siteline Notification Required? B

Maintenance Work Required? [
Review Date: 2017-06-29 Repair Log Entry Made?

Work Order Created? L7

Are any of the following conditions apparent?

Crest: o N N/A Pond Level: Y N N/A
Surface Cracking / Scarpﬁi:' Floating Debris? |:| B' |:|
Settlement? Estimated Freeboard: e e,
Depressions / Sinkholes? Freeboard - Observations?

Ruts?

Water Ponding? GH 1 Road: Y N N/A
Surface Protection Issues? Signs of Deformation?

Concerning Vegetation? Trees Indicating Movement?

Animal Burrows? - Culverts Blocked? _ .
Movement Observed? cigesia Sediment in Water Fiow? Sasi.

Note: How Much, Where and Directionon Map. V-Notch Weir Reading: . Oho ey {5
Upstream Slope: Yoo N N/A Downstream Slope: Yl NG N/A
Slope Stability issues? i | Z Slope Stability Issues? I P |
Bulges / Depressions? DK Bulges / Depressions? %&f&g@_ L~
Slope Protection Issues? [ ﬁ Slope Protection Issues? Z
Signs of Erosion? ?&}’aﬁq_ et T | Signs of Erosion? s%ﬁ\,q,mc_ Z | 4|
Concerning Vegetation? ™' i ot _L Conceming Vegetation? Bl §
Animal Burrows? | Animal Burrows? e |l
Movement Observed?qu [ | é Movement Observed?@g\guuad. EAd E

Note: How Much, Where and Direction on Map. Note: How Much, Where and Direction on Map.
Instrumentation / Data: LYARN N/A Y N N/A
Prism Stands Physical Issues? | | Piezometer Condtion Issues?

Prism Data Issues? | Y| Protection / Casing Broken?

Changes in Prism Data Trend? | | Manual Readings Taken?
Piezometer Data Issues?
Changes in Piezo Data Trend?

Comments:

Downstream Toe and Seepage:

Y
Wet areas or seepage on downstream slope/toe? g
Signs of Erosion? — |
Signs of Foundation Movement (Toe W Heave / Tree Alignment)? =% YA \drst |~

Ponded water at the downstream toe? - 9@3@5‘\\%@_

Observed Piping?

If seepage is observed, complete the following and note location / extent on map:
Rate: Environment Notified?
Appearance: Samples Requested?

HERE
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WEST TAILINGS DAM INSPECTION CHECKLIST (Page 2 of 2)

Pond Map: 3 ) R == NS
Draw deficiencies on the map below. If necessary, indicate the path followed during the inspection

s A &l . ' 2 b 5 e e BT 3 .

Helpful Tips: O — RXOosCm

* Ensure all deficiencies are marked (included extent) on this map 2. — sha\l\ceo Voot NQCy
* Use abbreviations or codes (if necessary) to reduce map clutter and reference these in the notes below

* Any significant concerns must be addressed immediately. — pessaba bualag

* Ensure photos are taken of all upstream and downstream slope conditions and any deficiencies

‘Comments, Notes or Deficiencies Found:
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MAIN TAILINGS DAM INSPECTION CHECKLIST (Page 1 of 2)

Inspected By: k’: o Inspection Type: Eﬁ)utine |:|Event Driven
Y N,

Inspection Date: _ 2O\ ~OC A — 9 Weather / Visibility: /|Raining?

~1SC e ASnow Covered?
Inspection Time: {4 : S5 ' = £

From this inspection, is this dam safe? [/~
Reviewed By: Mark Slater Siteline Notification Required?

Maintenance Work Required? o
Review Date: 2017-08-09 Repair Log Entry Made? pd

Work Order Created?

Are any of the following conditions apparent?
N/A Pond Level

=

Crest : h
Surface Cracking / Scarps?-on2* [~

FE
[T
[1<
) Nz
i

Floating Debris?
Settlement? Estimated Freebhoard: ~4 P
Depressions / Sinkholes? Freeboard - Observations?
Ruts?
Water Ponding? Site C: v iSvtesd 1B AN Y

New Movement Detected?
Trees Indicating Movement?
Drain Pipe Broken?

Water Not Flowing in Ditch?

Surface Protection [ssues?
Concerning Vegetation?

Animal Burrows?

Movement ObSBNEd'b\ﬂ,(\\Qd

E | I<]=<I<]
z SDNANNNMNNL
<] N=] ]
NN
P

Note: How Much, Where and Direction on Map. V-Notch Weir Reading: 0D +
Upstream Slope: Y N/A Downstream Slope: Y N N/A
Slope Stability Issues? Slope Stability Issues? I
Bulges / Depressions? L Bulges / Depressions? I Y o
Slope Protection Issues? AT Slope Protection Issues? S5 1o |2
Signs of Erosion? Sovorse Signs of Erosion? Savwe |1 ||
Concerning Vegetation 728, -2 AT Concerning Vegetation? L LT
Animal Burrows? ] Animal Burrows? A
Movement Observed?, s Jock 74 Movement Observed? Do 4. [ ] [

Note: How Much, Where and Direction on Map. Note: How Much, Where and Dlrectlon on Map.
Instrumentation / Data: Y N N/A Y N N/A
Prism Stands Physical Issues? | | Piezometer Condition Issues?

Prism Data Issues? (i Protection / Casing Broken?

Changes in Prism Data Trend? | | Manual Readings Taken? 3" 4

Site C GPS Physical Issues? | | Piezometer Data Issues? e

Site C GPS Data Issues? [ | Changes in Piezo Data Trend?

Changes in GPS Data Trend? 8 | Measure Barge GPS height above water: 2 VA.S~

Comments: & - 3 i 3 L o ool
ARy L ot O

Downstreammnd Seepage: Y N/A

\p Ve V=AY
Signs of Erosion? %oser Jaa Suno. 3

Signs of Foundation Movement {Toe Bulge / Heave / Tree Alignment)?

Ponded water at the downstream toe?

Cbserved Piping?

If seepage is observed, complete the following and note location / extent on map:

Rate: Environment Notified?

N
Wet areas or seepage on downstream slope/toe? - Ué‘cg_“\an\lalma @ too Of Swe B/ %

Appearance: _m i Ve '\ um Samples Requested?




MAIN TAILINGS DAM INSPECTION CHECKLIST (Page 2 of 2)

PondMap: _ Ty :
Draw deficiencies on the map below. If necessary, indicate the path followed during the inspection

—

________

e e e . 2 e e i

Helpful Tips: S TR AR
* Ensure all deficiencies are marked (included extent) on this map RIS S

* Use abbreviations or codes {if necessary) to reduce map clutter and reference these in the notes below

* Any significant concerns must be addressed immediately.

* Ensure photos are taken of all upstream and downstream slope conditions and any deficiencies

Comments, Notes or Deficiencies Found:
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WEST TAILINGS DAM INSPECTION CHECKLIST (Page 1 of 2)

Inspected By: ¥ _Ssondloe Inspection Type: Routine |:|Event Driven
Y N
Inspection Date: j vy A5/ Y Weather / Visibility: flaining?
U IS'C [y ASnow Covered?
Inspection Time: | - l€ = 7t
From this inspection, is this dam safe?
Reviewed By: Siteline Notification Required? L L
Maintenance Work Required?
Review Date: Repair Log Entry Made? e
Work Order Created? ]

Are any of the following conditions apparent?
Crest: el _gY N N/A Pond Level: Y N N/A
Surface Cracking / Scarps?¢24™ Floating Debris? 3 il B
Settlement? -1 Estimated Freeboard: ~ D
Depressions / Sinkholes? Freeboard - Observations?
Ruts?
Water Ponding? GH 1 Road: N  N/A
Surface Protection Issues? Signs of Deformation? L~
Concerning Vegetation? el A Trees Indicating Movement? v
Animal Burrows? B Culverts Blocked? <noutd -
Movement Observed? Sediment in Water Flow?2.c.cc |

Note: How Much, Where and Direction on Map. V-Notch Weir Reading: 0.6 M-
Upstream Slope: N ] N/A Downstream Slope: Y N N/A
Slope Stability Issues? B Slope Stability Issues? _—
Bulges / Depressions? s Bulges / Depressions2,8°ea o1t L]
Slope Protection lssues? ) Slope Protection Issues?
Signs of Erosion? Signs of Erosion? e
Concerning Vegetation? bﬁ’ox & Z Concerning Vegetation?
Animal Burrows? ‘ nd Animal Burrows?
Movement Observed? 538 Movement Observed?

Note: How Much, Where and Direction on Map. Note: How Much, Where and Direction on Map.

N/A N/A

NAIN

Instrumentation / Data:

Prism Stands Physical Issues?
Prism Data Issues?

Changes in Prism Data Trend?

Piezometer Condtion Issues?
Protection / Casing Broken?
Manual Readings Taken?
Piezometer Data Issues?
Changes in Piezo Data Trend?

Comments:

Downstream Toe and Seepage:

Wet areas or seepage on downstream slope/toe?

Signs of Erosion?

Signs of Foundation Movement (Toe Bulge / Heave / Tree Alignment)?

Ponded water at the downstream toe?

Observed Piping?

If seepage is observed, complete the following and note location / extent on map:
Rate: Environment Notified?
Appearance: Samples Requested?

N/A




WEST TAILINGS DAM INSPECTION CHECKLIST (Page 2 of 2)

Pond Map: B ¥ 4= . = o ALY
Draw deficiencies on the map below. If necessary, indicate the path followed during the inspection

rfqr f B
(-

- Pokent-c\\

arQo e
bu\%tr'\%.
Helpful Tips: > — OAST M erosen/ chenray

* Ensure all deficiencies are marked (included extent) on this map O AcLonSrOan™ UAR.

* Use abbreviations or codes (if necessary) to reduce map clutter and reference these in the notes below

* Any significant concerns must be addressed immediately.

* Ensure photos are taken of all upstream and downstream slope conditions and any deficiencies

Lo ko e aloaned o sealinea s

Comments, Notes or Deficiencies Found: "

L — Cotennibael OG0 o ‘oulnaiya T L Arovvort =t a | O a
A ¢ - 0 A "Em! amIm . O - - VO™

W TONAND O ha{\gg_r:pr‘i =\Co- Coooygh 0o

no charmae ‘o (“r\\\"\O\r‘/per\CL__lS\\‘_J DOt SIr{aCR cyroCi s 5 to e
o\Adcosse Awvrag 1O censtyuictons .



MAIN TAILINGS DAM INSPECTION CHECKLIST

Inspected By: V=DM

Inspection Date:

TOVY —O8 — \ F

\ g

Inspection Time: | 2 : 4O
From this inspection, is this dam safe? k
Reviewed By: Siteline Notification Required? /]
Maintenance Work Required?Snrusy.
Review Date: Repair Log Entry Made? e
Work Order Created?
Are any of the following conditions apparent?
Crest: Y N N/A Pond Level: Y N N/A
Surface Cracking / Scarps? ¢ Z Floating Debris? m I:l
Settlement? it : Estimated Freeboard: ~ L. 5
Depressions / Sinkholes? al Freeboard - Observations?
Ruts? el :
Water Ponding? Bl | P Site C: Y N NA
Surface Protection Issues? [ New Movement Detected?
Concerning Vegetation? i | s Trees Indicating Movement?
Animal Burrows? e ot Drain Pipe Broken? |
Movement Observed? ciogersoct j Z Water Not Flowing in Ditch?
Note: How Much, Where and Direction on Map, V-Notch Weir Reading: O .\
Upstream Slope: Y N N/A Downstream Slope: RYSEREN N/A
Slope Stability Issues? ] 7 Slope Stability Issues? |
Bulges / Depressions? s S Bulges / Depressions? el
Slope Protection lssues? L] Slope Protection Issues?
Signs of Erosion? S Q,ﬁ}@ s Z Iy Signs of Erosion? B
Concerning Vegetation? k=i ,i Concerning Vegetation? e
Animal Burrows? ) R ey Animal Burrows? L}
Movement Observed%g;'\, L1 = Movement Observed? L

Note: How Much, Where and Direction on Map.

Instrumentation / Data:

Prism Stands Physical Issues?
Prism Data |ssues?

Changes in Prism Data Trend?
Site C GPS Physical Issues?
Site C GPS Data Issues?
Changes in GPS Data Trend?

'F"nl.-'

I;oﬁ‘r:\jstream Toe%

eepage:

Wet areas or seepage on downstream slope/ftoe? S22 YUACXEE.

Signs of Erosion?

Signs of Foundation Movement (Toe Bulge / Heave / Tree Alignment)?
Ponded water at the downstream toe?

Observed Piping?

If seepage is observed, complete the following and note location / extent on map:
Environment Notified?

Rate:

Sk O avoyl .

Appearance:

clooy  no peecke v v\

fw-&nspo(-—t .

Inspection Type:

Weather f Visibiliz: 5

(Pag
Routine
Y N,

el of2)

|___| Event Driven

Raining’?

Al

Snow Covered?

Note: How Much, Where and

Piezometer Condtion Issues?
Protection / Casing Broken?
Manual Readings Taken?
Piezometer Data Issues?
Changes in Piezo Data Trend?

Samples Requested?




MAIN TAILINGS DAM INSPECTION CHECKLIST (Page 2 of 2)

Pond Map:
Draw deficiencies on the map below. If necessary, indicate the path followed during the inspection

: ;c:..:rro_m'r. CCI'E.Mt\G‘\ P

Helpful Tips: YO ol oA bu \eh
* Ensure all deficiencies are marked (included extent) on this map ?chv\mc_:h dzr‘ &Q

* Use abbreviations or codes {if necessary) to reduce map clutter and reference these in the notes below € C{’.‘J’Y\;IZ <
* Any significant concerns must be addressed immediately.
* Ensure photos are taken of all upstream and downstream slope conditions and any deficiencies

¥ — grxosech v - %\mcclﬂuﬁ%_
Comments, Notes or Deficiencies Found:
el e L GO NOYSrUCHe N adstee Y 3 alrsine=tlllh e oDy u{
- i s, ATEsem o <A ) OC(” Sy oL Sl : LS

- SVl ‘ 20 rard menkGr l‘\\o‘co (@AVTIRN
X — OXCREET On cboacstrocen. sl
T = s\oudi0oy o osiveoinny é\oﬁp

—

rorcwendfed e, COETr i hemy achivdgg.

= 3 [N ‘._’ . o \E"_ Shserylal to L Oy }-. )\ Cana .
- sgoNace y yolge (e oo o [ -~ Yo oha " Atal
L]
J Soser ol J
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WEST TAILINGS DAM INSPECTION CHECKLIST (Page 1 of 2)

Inspected By: ! DO 53 A

Puga APy

Inspection Time: (O : Yo

Reviewed By:

Inspection Date:

Review Date:

Inspection Type: Routine |:|Evenl Driven
Y N

/'T:Iaining?

[Snow Covered?
/

Weather / V|5|b|||ty'
~\7°C f’ =y 105 .

From this inspection, is this dam safe?
Siteline Notification Required? /
Maintenance Work Required?“"32uay |7
Repair Log Entry Made? /
Work Order Created? F

Are any of the following conditions apparent?

Crest: i JNY N N/A
Surface Cracking / Scam%' Z

Settlement?

Depressions / Sinkholes?

II
NN

Ruts?

Water Ponding?

Surface Protection Issues?

Concerning Vegetation?

Animal Burrows?

|
AVANANANAYAN

Movement Observed? | |
Note: How Much, Where and Direction on Map.
Upstream Slope: N/A

Slope Stability Issues?

Bulges / Depressions?

Slope Protection Issues?

Signs of Erosion? ..-_-:

Concerning Vegetation?

Animal Burrows?

Movement Observed?

| J<

Note: How Much, Where and Direction on Map.

Instrumentation / Data:

N/A
Prism Stands Physical Issues?
Prism Data Issues?
Changes in Prism Data Trend?

Pond Level: Y N N/A
Floating Debris? |:| E |:|
Estimated Freeboard: ~ 1S

Freeboard - Observations?

GH 1 Road: Y N NA
Signs of Deformation?
Trees Indicating Movement?
Culverts Blocked?
Sediment in Water Flow?

V-Notch Weir Reading: wgﬁ__,

Downstream Slope: Y N/A
Slope Stability Issues? 5

Bulges / Depressions? <%k ocse_
Slope Protection Issues?
Signs of Erosion? 2% ,, o, .

o

HANAY

Concerning Vegetation?

Animal Burrows?

Movement Observed?
Note: How Much, Where and Direction on Map.

N/A
Piezometer Condtion Issues?
Protection / Casing Broken?
Manual Readings Taken?
e

HEEN

Piezometer Data Issues?
Changes in Piezo Data Trend?

Comments: WD | anat 2 onacl W w0N) roccune cv¢ socroehc ©vo
m&&a%m&uwﬁwf_
wox ) being Yocked ko .

Downstream Toe and Seepage:
Wet areas or seepage on downstream slopeftoe?
Signs of Erosion?

Signs of Foundation Movement (Toe Bulge / Heave / Tree Alignment)?

Ponded water at the downstream toe?
Observed Piping?

if seepage is observed, complete the following and note location / extent on map:

Rate:
Appearance:

N/A

Environment Notified?
Samples Requested?

5 N 2 5 <
Ll AT T2

gt e




WEST TAILINGS DAM INSPECTION CHECKLIST (Page 2 of 2)

Pond Map:

Draw deficiencies on the map below. If necessary, indicate the path followed during the inspection j Ca&rnzr-_

| recneva Lo\

compiotdal

el

ord e\,
cornoncAcel QCH 7
wocrk on \Aa 13
AG Gowdoyr RC
on Sia. and gshn
o ?L-;:.:s’eﬁ:.'t
mce nll
~2vosien on
UPWOC[M
Surtenee e
dam
f Q\'Y\u’\‘\:‘t\
»
T — XTI
d-W\f'\.O/\.-
Helpful Tips:
* Ensure all deficiencies are marked (included extent) on this map
* Use abbreviations or codes {if necessary) to reduce map clutter and reference these in the notes below
* Any significant concerns must be addressed immediately.
* Ensure photos are taken of all upstream and downstream slope conditions and any deficiencies
Comments, Notes or Deficiencies Found:
- : £ J be
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WEST TAILINGS DAM INSPECTION CHECKLIST (Page 1 of 2)
Inspected By: g Sy SDE@E Inspection Type: gﬁouﬁne |:|Event Driven

Y N,
Inspection Date: 2O\ X — (O - pXe) Weather / Visibility: / |Raining?

A Snow Covered?
Inspection Time: CH us '

From this inspection; s this dam safe? [~
Reviewed By: Siteline Notification Required? L1
Maintenance Work Required P-4ty
Review Date: Repair Log Entry Made?
Work Order Created? /
Crest: =L Y N N/A Pond Level: Y. N NA
Surface Cracking / Scarps? : Floating Debris?g:a@:;(ﬁ &QFE'
Settlement? Y| Estimated Freeboard: A .8 m
Depressions / Sinkholes? Y| Freeboard - Observations?
Ruts? Y | _
Water Ponding? ™ GH 1 Road: Y.
Surface Protection Issues? | LA Signs of Deformation?
Concerning Vegetation? Y| Trees Indicating Movement?
Animal Burrows? hd Culverts Blocked?
Movement Observed? hd Sediment in Water Flow?
Note: How Much, Where and Direction on Map. V-Notch Weir Reading: (.0A
: MeesLivid dauistroam attex
Upstream Slope: N N/A ‘Downstream Slope: Y.
Slope Stability Issues? | v Slope Stability 1ssues? [ |
Bulges / Depressions? LA s Bulges / Depressions? 2
Slope Protection Issues? B P +  Slope Protection {ssues?
Signs of Erosion? NG | Signs of Erosion? Ad
Concerning Vegetation?‘c‘&m«n Z | Concerning Vegetation? Rd
Animal Burrows? I I Animal Burrows? |G|
Movement Observed? | | LA Movement Observed? ¥
Note: How Much, Where and Direction on Map. Note: How Much, Where and Direction on Map.
Instrumentation / Data: Y N N/A PAYaEN N/A
Prism Stands Physical Issues? Piezometer Condtion 1ssues? L]
Prism Data Issues? o . A Protection / Casing Broken?
Changes in Prism D‘;}a Trend? o Manual Readings Taken?

Piezometer Data Issues?
Changes in Piezo Data Trend?

Downstream Toe and Seepage:

N
Wet areas or seepage on downstream slope/toe? of
Signs of Erosion? Bad

Signs of Foundation Movement (Toe Bulge / Heave / Tree Alignmenit)?

Ponded water at the downstream toe?

Cbserved Piping?

If seepage is observed, complete the following and note location / extent on map:
Rate: Environment Notified?
Appearance: Samples Requested?




WEST TAILINGS DAM INSPECTION CHECKLIST (Page 2 of 2)
N e . -
'g?:w'-dé?igiénci'es on the map below. If necessary, indicate the pafh followed 'dur'ing the inspecﬁon

ONLLSS

Helpful Tips:
* Ensure all deficiencies are marked (included extent) on this map

* Use abbreviations or codes (if necessary) to reduce map clutter and reference these in the notes below
* Any significant concerns must be addressed immediately.

* Ensure photos are taken of all upstream and downstream slope conditions and any deficiencies

Comments, Notes or Deficlencies Found: s | e it i

— oy % el oy Wiy get -~ SR ey AWOOS o B
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s = AL [ A A ) e A KV 1
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h)
|

coositvacis OO
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- ;&%é éii Eg?n \ AL \ophed.

D - @_(=r0\mﬁ

v ﬁigtnﬁ
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MAIN TAILINGS DAM INSPECTION CHECKLIST (Page 1 of 2)
Inspected By: [ ishn %D Nelohm Inspection Type: Eﬁoutine DEvent Driven

Y N
Inspection Date: 2OV} - OA - 20 Weather / Visibility: aining?

AC Joaes ,m! Snow Covered?
Inspection Time: _{ | : C)& )

From this inspection, is this dam safe?
Reviewed By: Siteline Notification Required?
Maintenance Work Required?“-ndency
Review Date: Repair Log Entry Made?
Work Order Created? P

Are any of the following conditions apparent"

.
5
|

Crest: AYs . _NA 'Pond Level: Y. N N/A
Surface Cracking / Scarps? Lid I Floating Debris? I:l E I___I
Settlement? ad Estimated Freeboard: e B
Depressions / Sinkholes? nd Freeboard - Observations?

Ruts? | Y|

Water Ponding? Al é Site C: Y N, NA
Surface Protection Issues? ad 7 New Movement Detected?

Concerning Vegetation? | | P Trees Indicating Movement?

Animal Burrows? @ Drain Pipe Broken?

Movement Observed? z Water Not Flowing in Ditch?

Note: How Much, Where and Direction on Map. V-Notch Weir Reading: ().\lo L
Upstream Slope: Y N NA Downstream Slope: Y N N/A
Slope Stability I1ssues? ] LA Slope Stability Issues? || v
Bulges / Depressions? s 7 Bulges / Depressions? ad 7
Slope Protection Issues? ] Z Slope Protection Issues? || 7]

Signs of Erosion? | L Signs of Erosion? o 7
Concerning Vegetation? | Concerning Vegetation? Rd 7
Animal Burrows? | 7 Animal Burrows? | ) d
Movement Observed? Z Movement Observed? B V

Note: How Much, Where and Direction on Map. Note: How Much, Where and Direction on Map.
Instrumentation / Data: AYAREN N/A Y N N/A
Prism Stands Physical Issues? L~ Piezometer Condtion Issues? L~
Prism Data Issues? ﬁ:; Bl it [ Protection / Casing Broken? e
Changes in Prism Data Trend? HE Manual Readings Taken? 1
Site C GPS Physical Issues? - Piezometer Data Issues?hge [ N |
Site C GPS Data Issues? Y | = Changes in Piezo Data Trend?» R
Changes in GPS Data Trend? Pe Measure Barge GPS height above water:

Comments: s

ecﬁq prisms. Moy -{cr Cangtrwcbhor,

'DownstreamQOe andpSeepage Y

Wet areas or seepage on downstream slope/toe?

Signs of Erosion?

Signs of Foundation Movement (Toe Bulge / Heave / Tree Alignment)?

Ponded water at the downstream toe?

Observed Piping?

If seepage is observed, complete the following and note location / extent on map:

Rate: Environment Notified?

Appearance: Samples Requested?

R NNNNNE




Pond Map: g _ - S
Draw deficiencies on the map below. If necessary, indicate the path followed during the inspection

MAIN TAILINGS DAM INSPECTION CHECKLIST (Page 2 of 2)

-

&

VAL Fren

Helpful Tips: A2 B Looer laud) ~
* Ensure all deficiencies are marked (included extent) on this map
* Use abbreviations or codes (if necessary) to reduce map clutter and reference these in the notes below

* Any significant concerns must be addressed immediately.
* Ensure photos are taken of all upstream and downstream slope conditions and any deficiencies

Comments, Notes or Deficiencies Found: : e . . s :
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2017 DSI GREENHILLS TAILINGS FACILITY

APPENDIX E

Process Flowsheet

o

27 March 2018 6"9; Golder
Reference No. 1778487-2017-130-R-Rev0-2000 L7 Associates
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As a global, employee-owned organisation with over 50 years of experience,
Golder Associates is driven by our purpose to engineer earth’s development while
preserving earth’s integrity. We deliver solutions that help our clients achieve
their sustainable development goals by providing a wide range of independent

consulting, design and construction services in our specialist areas of earth,
environment and energy.

For more information, visit golder.com

Golder Associates Ltd.
Suite 200 - 2920 Virtual Way
Vancouver, BC, V5M 0C4
Canada

T: +1 (604) 296 4200

= b Golder
Associates

Africa + 27 11 254 4800
Asia + 86 21 6258 5522
Australasia + 61 3 8862 3500
Europe + 44 1628 851851
North America + 1 800 275 3281
South America + 56 2 2616 2000

solutions@golder.com
www.golder.com






